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6.2 AIR QUALITY

This section describes existing a1r quality condltlons max1mum potent1a1 impacts from the
Project, and mitigation measures that keep these impacts below thresholds of significance. The
Project will use combined-cycle generation technology to repléCe existing Units 1, 2, 3; and 4,
minimizing the amount of fuel needed to produce electricity, emissions of criteria pollutants, and
potential effects on ambient air quality.

Other beneficial environmental aspects of the Project that minimize adverse air quelit'y include

the following:
« Clean-burning natural gas as fuel.
o Selective catalytic reduction (SCR) to minimize NOx emissions.
o Oxidation catalysts to reduce carbon monoxide emissions.
e Appropriately sized stacks to reduce ground-level concentrations of

exhaust constituents.

This section presents the methodology and results of the air quality analyses performed to assess
potential impacts a55001ated with air emissions from the construction of the Proje ect. Potenual
public health risks posed by emissions of noncriteria pollutants are also addressed i in Sectlon 6.16
(Public Health).

Section 6.2.1 provides a‘vsummary of this air quality section. Existing aif’quality conditions are
described in Sections 6.2.2 through 6.2.4. Apphcable regulat1ons are discussed in Section 6.2.5.
The methodology used in the quantxtatlve air quahty analys1s and the resultm potent1a1 impacts |
are presented in Section 6.2.6. Consistency with laws, ordinances, regulations, and standards o
(LORS) is discussed in Section 6.2.7. The protocol for analyzing cumulative air quality impacts
is presented in Section 6.2.8. Measures that mitigate the potential impacts to air quality are
discussed in Section 6.2.9. References cited in this chapter are listed in Se_ction 6.2.10.

6.2.1 SUMMARY OF AIR QUALITY IMPACTS

Duke is proposing to replace the four ex1st1ng b011ers at MBPP w1th four new combined-cycle
turbmes Combined-cycle turbine technology is a more efficient- way to generate electricity,
requiring less fuel than the old boilers to generate the same amount of power. These new
combined-cycle turbines produce very low levels of air pollutant emissions, and their emissions
of oxides of nitrogen will be controlled to even lower levels using selective catalytic reduction
(SCR) technology. ' | ' | '
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Before the new turbines can be built, Duke needs to receive regulatory approval from three

agencies that will review the air quality impacts of the proposed project: the San Luis Obispo

County Air Pollution Control District (SLOCAPCD or District), the Environmental Protection ( ' |
Agency (EPA) and the California Energy Comm1ssmn Each agency has its own set of 4 ~
standards for review, but the goals of the agencies are the same: o

e to ensure that the operation of the new turbines will not cause or contribute to the
violation of any health-based ambient air quality standards; and :
e to ensure that the emissions of potentially toxic pollutants from the turbines will not
~ cause any health hazards.

Each agency’s review asks several questions about the project. The questions are as follows:

What is the existing air quality in the area?

How much will the new turbines operate?

What are the air pollutant emissions from the new proj ect‘?

How do these compare with the emissions from the existing power plant"

Is the new project using the best control technology available to control its emissions?
How will the new project mitigate any increase in emissions over existing levels?,

Once the project is in operation, what will be the effect on air quality in the area?

Will the new project emit toxic pollutants in quantities that could be harmful to the health
of the most sensitive members of the community?

v

The air quality section of the AFC answers these questlons in detail. The purpose of this
summary 1s to prov1de an outline of the information in the AF C that answers these questlons
The summary refers the reader to specific sections of the AFC to find more information about
each topic. Finally, the sections of the AF C often refer the reader to appendlces that contain the -
detalled calculatlons that support each conclusion.

6.2-1.1 What is the existin'g air quality in the area?

EPA has established national ambient air quality standards (NAAQS) for ozone, nitrogen dioxide
(NO,), carbon monoxide (CO), sulfur dioxide (SO,), and fine particulate matter (PM,,). Areas
with air pollutlon levels above these standards can be con51dered “nonattainment areas” subject to
planning and pollution control requirements that are more stnngent than standard requirements.

In add1t1on the California A1r Resources Board (ARB) has established standards for ozone, CO ‘
NO,, SO,, sulfates PM,,, airborne lead, hydrogen sulfide, and vinyl chloride at levels de51gned to < )
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protect the most sensitive members of the population, particularly children, the elderly, and
people who suffer from lung or heart diseases.

Both staté and national air quality standafds consist of two parts: an allowablé concentration of a
poilutant and an averaging time over which the concentration is to be measured. Allowable’
concentratlons are based on the results of studies of the effects of the pollutants on human health,
crops and vegetation, and, in some cases, damage to paint and other materials. The averaging
times are based on whether the damage caused by the pollutant is more likely to occur during
exposures to a high concentration for a short time (one hour, for instance) or to a relatively lower -
average concentration over a longer period (8 hours, 24 hours, or 1 month). For some pollutants
there is more than one air quality standard, reflecting both their short-term and long-term effects.
The California standards are generally set at concentrations much lower than the federal
standards and in some cases have shorter averaging periods. Air quality in the District is in
attainment with most of the federal and state standards, with the exception of the federal ozone
standard and the state 24-hour PM,, standard. While ozone levels in Morro Bay are in
compliance with the federal standard, levels measured elsewhere in the District are above the
standards and as a result the District is considered “nonattainment” for ozone. The state 24-hour
PM,, standard is significantly lower than the federal standard (50 ug/m® vs. 150 ug/m®), and most
areas of the state exceed the statev standard but are below the federal standard.

Three ambient air monitoring stations were used to characterize air quality at the Project site.
These stations were used because of thelr proximity to the Project site and because they record
area-wide ambient conditions rather than the localized impacts of any particular facility.

Ambient concentrations of ozone and fine particulate matter (PM,,) are recorded at a monitoring
station in Morro Bay. Carbon monoxide (CO) and nitrogen dioxide (N Oz) are momtored in San
Luis Obispo. Sulfur dioxide (SO,) is monitored at Grover City. Table 6.2- 1 ‘summiarizes the
ambient concentrations of air pollutants measured in or near Morro Bay between 1997 and 1999
and compares them with the federal and state ambient air quality standards.
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S TABLE 6.2-1 L .
MAXIMUM BACKGROUND CONCENTRATIONS, 1997-1999 (ug/m’)

POLLUTANT | AVG TIME Maximum Monitored Concentration Air Quality Staﬁdard
1997 1998 1999 State Federal
Ozone' 1 hour " 0.06 0.07 0.10 0.09 0.12
NO, 1-Hour 122 | 115 120 470 | n/a
Annual 25 23 : 25 n/a : 100
Cco | 1-Hour 6,988 4,571 5,714 23,000 40,000
8-Hour 3,028 2,555 3,444 10,000 10,000
SO, 1-Hour 106 47 104 655 n/a
24-hour - 8 10 13 105 365
, Annual ol - 0 0 n/a ‘ 80
PM,, 24-Hour 57 A 33 39 50 150
AAM? 20.6 13.5 14.4 n/a 50
AGM? ' 18.6 14.6 15.7 30 n/a
Notes:

Ozone concentration expressed in parts per million.
> Annual arithmetic mean.
3 Annual geometric mean.

1

6.2.1.2 How much will the new turbines operate?

Duke expects that each new turbine will operate up to 8,400 hours per year, out of a possible
8,760 hours. Because these turbines will run only when there is a demand for electricity, each
turbine may be shut down at night and started up in the moming. Thus Duke is planning that
during up to 400 of those 8,400 hours, each turbine may be starting up or shutting down.

Each turbine and heat recovery steam generator (HRSG) is equipped with duct burners that add
heat to the steam 'g'enerator. This allows each steam generator to generate more steam for the
steam turbine, so that when demand for electricity is high, each turbine/HRSG can produce more
electricity. Duke plans that the duct burners may operate up to 16 hours each day and up to
4,000 hours each year. | |

6.2.1.3 What are the air pollutant emissions from the new project, and how do they compare
with the emissions from the existing power plant?

Air pollutant emissions from the new turbines are calculated using proposed emissions limits
during each of the operating modes described above: startup/shutdown, base load (without duct
burning), and with duct burning. The proposed emissions limits will become permit conditions,
as will the limits on hours of operation in the various modes. Emissions, fuel use, and generation
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will be monitored continuously for each turbine to ensure that the turbmes/HRSGs are always in
comphance w1th their permit limits. Table 6.2-2 shows the hlghest allowable hourly, daily, and
i annual emissions from the four new turbmes/HRSGs Detailed calculations are shown in Section

6.2.6.2.2 of the AFC.
TABLE 6.2-2
EMISSIONS FROM NEW TURBINES
o NOx SO, CO VOC - PM,,
Maximum Hourly Emissions, Ib/hr 198.6 © 5.8 1,296.5 42.8 53.2
Maximum Daily Emissions, Ib/day 2,784.0 134.4 12,119.2 644.3 1,203.2
Maximum Annual Emissions, tpy 292.3 23.0 917.4 77.6 203.2

Emissions from the existing boilers are characterized by the average emissions over the past two
years (August 1998 through July 2000)™ The boilers have emissions monitors that continuously
measure NOx and CO emissions, forming the basis for the NOx and CO emissions shown below
for the boilers. The SO, emissions are calculated from the very small quantity of sulfur in the

fuel. The VOC and PM,, emissions are calculated using standard EPA emission factors. Table
6.2-3 shows the emissions from the existing boilers. Detailed calculations are shown in Section

6.2.6.2.1 of the AFC.

TABLE 6.2-3
EMISSION S REDUCTIONS FROM EXISTING BOILERS

EMISSIONS, tons per year
NOx SO, CcO vocC PM,,
Unit 1 193.3 1.1 80.0 10.3 14.2
Unit 2 273.5 1.3 24.8 12.2 16.8
Unit 3 170.9 3.7 644.7 - 339 46.9 .
Unit4. 217.7 3.9 686.5 35.7 49.3
Total 855.4 10.0 1,436.0 92.1 127.2

Table 6.2-4 compares the emissions from the new turbines with the emissions from the existing

boilers.

—”

year baseline presented here is used for purposes of CEQA and federal programs.
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TABLEG6.2-4

COMPARISON OF EMISSIONS FROM NEW TURBINES AND EXISTING BOILERS

EMISSIONS (tons per year) -
NOx SO, CO vOoC PM,, Precursors Precursors
New
Turbines 292.3 23.0 917.4 77.6 203.2 369.9 596.1
Existing : .
Boilers 855.4 10.0 1,436.0 92.1 127.2 947.5 1,084.7
Difference | (-563.1) 13.0 (-518.6) (-14.5) 76.0° (-5717.6) (-488.6)

'6.2.1.4 Is the new project using the best control technology available to control its emi'ssidns?

The project is required to use best available control technology to control its emissions. The
applicant has reviewed permit requirements approved by the EPA, the state Air Resources Board, -
and the CEC staff and believes that the following emissions limits reflect the best available-
controls:

NOx: 2.5 parts per million by volume, dry (ppmvd), corrected to 15% O,

SO,: Use of natural gas fuel with a sulfur content not to exceed 0.25 grains per 100
standard cubic feet

CO: 6 ppmvd, corrected to 15% O,

VOC: 2 ppmvd, corrected to 15% O,

PM,,: 11 pounds per hour without duct firing; 13.3 pounds per hour with duct firing

A detailed discussion of control technology options can be found in Section 6.2.7.3 of the AFC.

6.2.1.5 How will the new project offset any increase in emissions over existing levels?

Duke is required to provide offsets for any.increase in emissions that will result from the
operation of the new turbines. Many of the emissions offsets will come from the shutdown of
the existing boilers.* The District has also granted Duke ERCs in exchange for eliminating fuel
oil use in the' existing boilers, and Duke will use these ERCs to offset a pbrtion of the increase as
well. Finally, as discussed further below, Duke has purchased ERCs from Chevron that will be
used to offset the remainder of the emissions increase from the project.

* The District discounts emissions reductions from shutdowns by 20% or more before granting emission reduction .
credits, or ERCs.. Therefore, Duke will receive only 8 or fewer tons of credit for every 10 tons of emissions
eliminated by shutting down the existing boilers. = .
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District regulations allow the use of interpollutant offsets in situations where one pollutant is a
precursor to another. For example éince both NOx and VOC emissions are precursors of ozone,
Duke will use extra VOC ERC:s to offset some of its NOx emissions increases. Similarly, since
SO, contnbutes to the formation of PMm, Duke will use extra SO, ERC:s to offset some of its
PMlo increases. Offsets are discussed in deta11 in Section 6. 2 7.3.2 of the AFC.

6.2:1.6 Once the project is in operation, what will be the effect on air quality in the area?

Federal and District regulations and CEC requirements necessitate an anaIysis of the impact of
the project on ambient air quality to ensure that the project will not cause or contribute to the
violation of any state or federal ambient air quality standards and increments. Air quality
impacts are evaluated using EPA-approved computer models that use worst-case emission rates,
exhaust stack parameters (including stack heights and exhaust flow rates), and local meteorology
to simulate the dispersion of emissions and to determine the maximum ground-level impacts.
These models account for the effects of niearby buildings and local terrain. As requested by the
SLOCAPCD, Duke has used three years of weather data (wind speed, wind direction and

4 temperature) measured at the plant, and inversion heights measured at Vandenberg AFB, to

ensure that impacts are evaluated under the most extreme conditions.

The dispersion of emissions from existing boilers and the new turbines were modeled to
determine their impacts on ambient air quality. For the turbines, Duke also looked at modeled
impacts during startup when emission rates may be high for short periods of time, during times-in
the early moming when mixing heights are very low (potentially causing inversion breakup
fumigation), and during periods when a temperature difference between land and water cause the
exhaust plumes to loop down before much dlsperswn of the pollutants has occurred (shoreline
fumigation). EPA-approved models are designed to be conservative, so the modehng results
typically overest1mate the actual concentrations that would be measured.

Maximum modeled impacts from both the boilers and the turbines were found to occur on Morro

Rock. When the receptors on the Rock are excluded, modeled impacts from the turbines are
found to be much lower. Modeling results are summarized in Table 6.2-6.
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TABLE 6.2-5

SUMMARY OF MODELING RESULTS’

MODELED CONCENTRATIONS
(pg/m*)
POLLUTANT Avgrxm%mc - SHORELINE ‘
‘ I‘SCST3 FUMIGATION FUMIGATION STARTUP
2 1-hour 220.4 13.3 . . 105.1 185.9
NOx Annual 2.6 - R -
1-hour 17.3 1.03 8.1 11.9
S0 3-hour 11.9 0.93 4.1 8.3
2 24-hour 2.7 0.41 0.54 -
Annual 0.23 - - -
co 1-hour 326.3 - -19.5 153.6 8,615.4
8-hour 1,508.3 159.3 347.7 --
PM 24-hour 24.2 3.6 4.6 -
lo Annual 2.7 e - -

) New combined cycle units only.
@ Modeled usmg ISC_OLM with concurrent ozone data to account for ozone lumtmg of NO, formation.

The highest modeled turbine impacts under any of these conditions were added to the highest

background concentration measured at nearby air quality monitoring stations during the past
three years to demonstrate that the combination of the new project with existing background

pollutant concentrations will not cause any standards to be exceeded. This comparison is shown
in Table 6.2-6. To be conservative, this analysis does not take into account the improvement in

air quality that will result from shutting down the existing boilers.

TABLE 6.2-6
.MODELED MAXIMUM PROJECT IMPACTS
MAXIMUM | BACKGROUND
"PROJECT CONCEN- TOTAL STATE FEDERAL
) AVERAGING | IMPACT® TRATIONS IMPACT | STANDARD | STANDARD
POLLUTANT TIME (ng/m’) (ng/m’) (ng/m*) (ng/m’) (ng/m’)
1-hour 2204 122 470 - C e
NO, Annual 2.6 25 27.6 - 100
1-hour 17.3 106 1233 650 -
24-hour 2.7 13 15.7 109 365
SO, Annual 0.23 0 0.23 - 80
1-hour 8,615.4 6,988 15,603.4 23,000 40,000
CO 8-hour 1,508.3 3,444 4,952.3 10,000 10,000
24-h°"; ..24.2 57 81.2 50 150
Annual@ 2.7 20.6 23.3 30 -~
PM,, Annual®) 2.7 18.6 . 213 - 50
M New combined cycle units only
@ Annual geometric mean
®) Annual arithmetic mean
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The ambient air quality analysis and the data t_ised to represent background concentrations are
discussed in detail in Section 6.2.6.3 of the AFC.

6.2.1.7 Will the new Drolect emit toxic pollutants in quantities that could be harmful to the health
of the most sensitive members of the community?

SLOCAPCD Rule 219, Toxics New Source ReView, and CEC licensing procedures require an
assessment of the potential impacts of the project on public health and a demonstration that the
emissions of potentially toxic substances from the project will not pose a health hazard to the
most sensitive members of the community.  This demonstration was made using a screening
health risk assessment. In a screening health risk assessment, the short-term (acute), long-term -
(chronic), and carcinogenic impacts of exposures to potentially toxic substances are compared
with generally accepted risk criteria to show that the project is safe. The screening health risk
assessment is carried out in three steps:

e Estimate emissions of toxic, or noncriteria pollutants, from each source;

e Use dispersion modeling to calculate the ground-level concentration of each pollutant;
and

e Use scientifically derived cancer unit risk factors and acute and chronic reference
- . exposure levels (levels below which no harmfiil effects are observed) to evaluate
carcinogenic risk and chronic and acute noncancer health hazards.

A screening health risk assessment was performed for both the ex1st1ng plant (the existing b01lersv
plus the Diesel-fueled fire pumps and emergency enerator, and gasoline dispensing facﬂlty) and
the new project (new turbines plus the existing support equipment). Toxic emissions were
calculated using ARB-approved emission factors and emissions measurements. The dispersion
modeling used the same EPA-approved models and meteorologlcal data that were used in
modeling cntena pollutant 1mpacts

The results of the screening health risk assessment for the new turbines are compared with the
limits of District Rule 219 in Table 6.2-7 below; the results are well below all significance levels.
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, TABLE 6.2-7
'HEALTH RISK ASSESSMENT RESULTS

Turbines Significance Threshold
Cancer Risk to Maximally 0.1'in one mil]iéh 1 L iTlic
Exposed Individual ) 0 one muttion
Acute Noncancer Hazard 0.08 0.1
Index
Chronic Noncancer Hazard 0.001 : , 0. l'
Index

The screening health risk assessment is discussed in detail in Sections 6.2.6.4 and 6.16 (Public
Health) of the AFC. ‘

6.2.2 EXISTING CONDITIONS

6.2.2.1 Geography and Topography

The Project is located on the site of the existing Morro Bay Power Plant (MBPP) in the city of
Morro Bay, between State Highway 1 and the Pacific Ocean. - The Project site is level, at an
elevation of approximately 20 feet above sea level, approximately 0.2 miles from the P’aciﬁc

Ocean. The nearest residences are approximately one-quarter mile southeast. Immediately west
of the Project site and extending north approximately two miles is the Morro Strand State Beach.
To the south of the site lie Morro Bay, Morro Bay State Park, the Montafia De Oro State Park,
and Morro Dunes Natural Preserve. The towns of Baywood Park, Los Osos, and Cuesta-by-the-
Sea lie approximately four miles to the south. To the southeast of the PI‘O_]eCt site is the c1ty of
Morro Bay. Northeast of the Proj ect is the valley of Morro Creek. Due east of the site the hills
of the Coast Range rise to heights of 500 to 600 feet within one mlle Approx1mately O 6 m11e
west-southwest of the site lies Morro Rock, elevation 578 feet.

6.2.2.2 Climate and Meteorology ’ ,
The overall climate at the Project site is dominated by the semi-permanent eastern Pacific high

pressure system centered off the coast of California. This high is centered between the

140° west (W) and 150° W mendxans, and osc111ates in a north-south direction. Its position
govems California’s weather. In the summer, the high moves to its northernmost position, which
results in a strong subsidence inversion and clear skies inland; along the coast, the weather is
dominated by coastal stratus and fog caused by the cooler and more homogeneous ocean surface
temperature. Often in the summer, fog comes onshore during late afternoon and persists until the
middle of the following morning.
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In the winter, the high moves southwestward toward Hawaii, which allows storms originating in
the Gulf of Alaska to reach northern California, bringing wind and rain. About 80 percent of the
region's annual rainfall (10 to 30 inches, depending on altitude and proXimity to the ocean)
occurs between November and March.! Average precipitation at the Project site is about 16
inches per year. Between storms, skies are fair, winds are light, and temperatures are moderate.

Temperature, wind speed, and direction data have been recorded at a meteorological monitoring
station at the Project site, operated by the Pacific Gas and Electric Company (PG&E) at MBPP.
Temperatures at the site are moderated by the proximity to the ocean. In summer, daily
temperatures at Morro Bay range from the low 50s to the mid-70s (degrees Fahrenheit [°F]). In
winter, average lows are about 42° F, and average highs are about 60° F.2

Air quality is determined primarily by the type and amount of pollﬂtarits emitted into the
atmosphere, the topography of the air basin, and local meteorological conditions. In the Project
area, stable atmospheric conditions and light winds can provide conditions for pollutants to
accumulate in the air basin when emissions are produced. The predominant winds in California
are shown in Figures 6.2-1 through 6.:2-4. As indicated in the figures, winds in California
generally are light and easterly in the winter, but strong and westerly in the spring, summer, and
fall.

Wind patterns at the Project site can be seen in Figures 6.2-5a through 6.2-7e, which show
quarterly and annual wind roses for meteorological data collected at the PG&E Morro Bay
weather station during 1994, 1995 and 1996. It can be seen that the winds are persistent (only 14
percent calm conditions) and predominantly from the western quadrant. On an annual basis,
approximately 18 percent of the winds come from west-northwest, and a total of about 44 percent
from southwest through northwest. Winds are predominantly from the northeast during the
winter months. '

The marine climate influences mixing heights. Often, the base of the inversion is found at the
top of a layer of marine air, because of the cooler nature of the marine environment. Inland
areas, where the marine influence is absent, often experience strong ground-based inversions,
which inhibit mixing and can result in high pollutant concentrations. Smith, et al, (1984)
reported that at Vandenburg Air Force Base, the nearest upper-level meteorological station
(located a‘pproximately‘ 45 miles SE of the Project site), 50th percentile morning mixing heights
for the period 1979-80 were on the order of 900-1300 feet (270-395 meters) in summer and fall,

1 “Climate of the States—California,” U.S. Department of Commerce, Weather Bureau, December 1959.
2 Ibid.
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and 1,700-3,500 feet (530-1,055 meters) in winter and spring. The 50th percentile afternoon .
mixing heights ranged from 1350 and 1450 feet (415—445 meters) in summer and fall, and from
3250 to over 3900 feet (990 to >1200 meters) in winter and spring. Such mixing heights provide
generally favorable c_ohditions for the dispersion of pollutants.

6.2.3 OVERVIEW OF AIR QUALITY STANDARDS

The U.S. Environmental Protection Agency (EPA) has established national ambient air quality
standards (NAAQS) for ozone, nitrogen dioxide (NO,), carbon monoxide (CO), sulfur dioxide
(S0,), particulate matter with aerodynamic diameter less than or equal to 10 microns (PM,,),
particulate matter with aerodynamic diameter less than or equal to 2.5 microns (PM, ), and
airborne lead. Areas with air pollution levels above these standards can be considered
“nonattainment areas” subject to planning and pollution control requirements that are more
stringent than standard requirements.

In addition, the California Air Resources Board (ARB) has established standards for ozone, CO,
NO,, SO,, sulfates, PM,,, airborne lead, hydrogen sulfide, and vinyl chloride at levels designed to
protect the most sensitive members of the population, particularly children, the elderly, and
people who suffer from lung or heart diseases.

Both state and national air quality standards consist of two parts: an‘allowable concentration of a
pollutant, and an averaging time over which the concentration is to be measured. Allowable

concentrations are based on the results of studies of the effects of the pollutants on human health, .

crops and vegetation, and, in some cases, damage to paint and other materials. The averaging
times are based on whether the damage caused by the pollutant is more likely to occur during
exposures to a high concentration for a short time (one hour, for instance), or to a relatively lower
average concentration over a longer period (8 hours, 24 hours, or 1 month). For some pollutants. .
there is more than one air quality standard, reflecting both short-term and long-term effects.
Table 6.2-8 presents the NAAQS and California ambient air quality standards for selected
pollutants. The California standards are generally set at concentrations much lower than the
federal standards and in some cases have shorter averaging periods.

EPA’s new NAAQS for ozone and fine particulate matter went into effect on September 16,
1997. For ozone, the previous one-hour standard of 0.12 ppm was replaced by an eight-hour
average standard at a level of 0.08 ppm. Compliance with this standard will be based on the
three-year average of the annual 4th-highest daily maximum eight-hour average concentration
measured at each monitor within an area.
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The NAAQS for particulates were revised in several respects. First, compliance with the current
24-hour PM,, standard will now be based on the 99th percentile of 24-hour concentrations at
each monitor within an area. Two new PM, ; standards were added: a standard of 15 pugm’;
based on the three-year average of annual arithmetic means from single or multiple monitors (as.
available); and a standard of 65 ug/m’, based on the three-year average of the 98th percentile of
24-hour average concentrations at each monitor within an area,

Recent court decisions have delayed the implementation of these new standards.
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" TABLE 6.2-8

" AMBIENT AIR QUALITY STANDARDS

'POLLUTANT Av%mcémc CALIFORNIA NATIONAL
1 hour 0.09 ppm 0.12 ppm
Ozone 8 hours - 0.08 ppm
' (3-year average of annual
- 4%-highest daily maximum)
Carbon » 8 hpurs 9..0 ppm 9 ppm
Monoxide 1 hour 20 ppm 35 ppm
Annual - 0.053 ppm
Nitrogen Average
Dioxide
1 hour 0.25 ppm -
Annual - 80 pg/m’
Average (0.03 ppm)
24 hours 0.04 ppm 365 pg/m®
Sulfur (105 pg/m®) (0.14 ppm) {
Dioxide |
3 hours - 13001) pg/my’
(0.5 ppm) _
t
I hour 0.25 ppm . 2
Annual 30 pg/m’ - f
Suspended Geometric Mean !
Particulate 3 3 :
Matter 24 hours 50 pg/m 150 pg/m
(10 Micron) Annual - 50 pg/m®
Arithmetic Mean
Annual - 15 pg/m’
Suspended Ar;\t;\er:::tlc (3-year average)
Particulate
Matter ,
(2.5 Micron) 24 hours - 65 pg/m
(3-year average
of 98th percentiles)
Sulfates 24 hours 25 ug/m’ -
30 days 1.5 ug/m? -
Lead Calendar - 1.5 pg/m’
Quarter
Hydrogen Sulfide 1-hour 0.03 ppm -
Vinyl Chloride 24-hour 0.010 ppm -
In sufficient amount to
produce an extinction
N . . 8-hour coefficient of 0.23 per
Visibility Reducing Particles (10am to 6pm PST) kilometer due to particles )
when the relative humidity is 5
less than 70 percent. ]

(1) This is a national secondary standard, which is designed to protect public welfare.

'
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6.2.4 AIR QUALITY TRENDS (CRITERIA POLLUTANTS)

Three ambient air monitoring stations were used to characterize air quality at the Project site.
These stations were used because of their proximity to the Project site and because they record
area-wide ambient conditions rather than the localized impacts of any particular facility.” All
ambient air quality data presented in this section were taken from ARB publications and data
sources. Ambieht concentrations of ozone and fine particulate matter (PM,,) are recorded at a
monitoring station in Morro Bay operated by the San Luis Obispo County APCD. Carbon
monoxide (CO) and nitrogen dioxide (NO,) are monitored in San Luis Obispo at a station
operated by the ARB. Sulfur dioxide (SO,) is monitored at Grover Cityat a station operated by
the San Luis Obispo County APCD. SO, was also monitored at Morro Bay through 1995 at a
station operated by the San Luis Obispo County APCD. Ambient SO, data from both
monitoring sites are presented in this diséussion. Particulate sulfates and airborne lead have not
been monitored anywhere in San Luis Obispo County since before 1988.

6.2.4.1 Ozone

Ozone is generated by complex reactions between reactive organic gases (ROG) and oxides of
nitrogen (NOX) in the presence of ultraviolet radiation. ROG and NOx emissions from vehicles
and stationary sources, in combination with daytime wind flow patterns, mountain barriers, a
persistent temperature inversion, and intense sunlight, result in high ozone concentrations. San
Luis Obispo County is in attainment of the federal ozone standard, but is designated a
nonattainment area for the more stringent state standard, due to violations that occur at various
locations throughout the county.

Maximum ozone concentrations at the Morro Bay station are usually recorded during the
summer months. Table 6.2-9 shows the annual maximum hourly ozone levels recorded at the
Morro Bay station during the period from 1990-1999, as well as the number of days in which the
state and federal standards were exceeded. The data show that the state ozone air quality
standard has been exceeded on only one day in 1991, 1992 and 1999. The federal standard was
not exceeded during the 10-year period..

* A more extensive discussion of why the data from these stations are considered to be representative of air quality
in the vicinity of the proposed project is provided in Section 6.2.6.3.3.
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TABLE 6.2-9
OZONE LEVELS AT MORRO BAY
19990-1999
(parts per million - ppm)

1990 1991 1992 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Highest 1-Hour .09 .10 .10 .08 .06 .07 .07 06 .07 .10
Average
Number of Days Exceeding:
State Standard 0 1 1 .0 0 0 0 0 0 1
{0.09 ppm, 1-hour) .
Federal Standard 0 0 0 0 0 0 0 0 0 0
(0.12 ppm, 1-hour) : '

Source: California Air Quality Data, Annual Summary, California Air Resources Board

The long-term trends of maximum one-hour ozone readings and violations of the state standard
are shown in Figures 6.2-8a and 6.2-8b, respectively, for Morro Bay. These charts illustrate that
violations of the ozone standards are rare. ‘

6.2.4.2 Nitrogen Dioxide
Nitrogen dioxide is formed primarily from reactions in the atmosphere between nitric oxide (NO)

and oxygen or ozone. Nitric oxide is formed during high temperature combustion processes,
when the nitrogen and oxygen in the combustion air combine. Although NO is much less

harmful than NO,, it is converted to NO, in the atmosphere within a matter of hours, or even
minutes under certain conditions. For purposes of state and federal air quality planning, San Luis

Obispo County is in attainment for NO,.

Table 6.2-10 shows the annual maximum one-hour NO, levels recorded at the San Luis Obispo
monitoring station each year from 1990 through 1999, as well as the annual average level for
each of those years. During this period, there have been no violations of either the state one-hour
standard (0.25 ppm) or the federal annual average standard (0.053 ppm). Figure 6.2-9 shows the
 trend from 1990 through 1999 of maximum one-hour NO, levels at San Luis Obispo. These
have been well below the state standard of 0.25 ppm for many years.
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TABLE 6.2-10
NITROGEN DIOXIDE LEVELS AT SAN LUIS OBISPO
1990-1999 | :
(parts per million - ppm)

1990 . [ 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999

Highest 1-Hour Average .| 07 .07 06 | .07 .07 .07 .06 .07 .06 .06

AnndalAverage .014 014 |..013 l.Ol4' 015 | .013 *.013 | .013 | .012 | .013
Number of Exceedances: '

State Standard (Days) 0 0 0 0 0 0 0 0O (.0 |0
(0.25 ppm, 1-hour)

Federal Standard (Years) 0 0o |0 0 | 0 0 0 |-0 0 0"
(0.052 ppm, annual) B -

Source: California Air Quality Data, Annual Summary, California Air Resources Board

6.2.4.3 Carbon Monoxide
Carbon monox1de is a product of inefficient combustion, principally from automobiles and other

mobile sources of pollutlon In many areas of California, CO emissions from wood-burning

stoves and ﬁreplaces can also be measurable contributors. Industrial sources typically contribute
less than 10% of ambient CO levels. Peak CO levels oceur typica}lly duﬁng winter monthé, due
to a combination of higher emission rates and stagnant weather conditions. For purposes of state
and federal air quality planning, San _Luis Obispo County is classified as being in attainment for
Co.

Table 6.2-11 shows the California and federal air quality standards for CO, and the maximum
one-hour and exght-hour average levels recorded at the San LUIS Oblspo momtormg station
during the penod from 1990——1 999.

Trends of inaximurh eight-heu‘r and one-hbuf average CO are shown in Figﬁres 6.2-10 and

6.2-11, respectlvely, which show that maximum amblent CO levels at San Luis OblSpO have
been below the state standards for many years, and contlnue to dechne
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TABLE 6. 2-11
CARBON MONOXIDE LEVELS AT SAN LUIS OBISPO
1990-1999 '
- (parts per million - ppm)

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Highest 8-hour average 4.1 3.3 311 32 | 34 3.1 2.9 2.6 2.3 3.1
Highest 1-hour average 10 8 8 9 6 6 5 6 4 5
Number of days exceeding: |
State Standard (20 ppm, 1-hr) 0 0 0 0 0 0 0 0 0 0
State Standard (9.0 ppm, 8-hr) 0 0 0 0 0 0 0 0 0 0
Federal Standard (35 ppm, 1-hr) 0 0 0 0 0 0 0 0. 0 0
Federal Standard (9 ppm, 8-hr) 0 0 0 0 0 0 0 0 0 0

Source: California Air Quality Data, Annual Summary, California Air Resources Board

6.2.4.4 Sulfur Dioxide

Sulfur dioxide is produced when any sulﬁ.lr-contalnmg fuel is burned It is also emltted by

chemical plants that treat or refine sulfur or sulfur-contatmng chem1cals Natural gas contams a |

negligible amount of sulfur, while fuel oils contam much larger amounts. Because of the

compleuty of the chem1cal reactions that convert SO2 to other cornpounds (such as sulfates),
peak concentratlons of SO, occur at different times of the year in different parts of Cahforma
depending on local fuel charactenstlcs weather, and topography. San Luis Obispo County is

considered to be in attainment for SO, for purposes of state and federal air quality planmng.

Table 6.2-12 presents the state air quahty standard for SO, and the max1mum levels recorded in
Grover City from 1988 through 1997 and from Morro Bay from 1988 throuOh 1995 (after which
monitoring ceased). Maximum one-hour average readings have been an order of magmtude

below the state standard. The federal annual average standard is 0.03 ppm; during most of the
period shown, annual average SO'Z levels at these two sités have been less than one- tentli of the
federal standard. Figure 6.2-12 shows that for several years the maximum SO levels at both
sites generally have been less than one fifth of the state standard. -
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TABLE 6.2-12
SULFUR DIOXIDE LEVELS IN SAN LUIS OBISPO COUNTY
MORRO BAY AND GROVER CITY
1988-1997
(parts per million/ppm)

+|-1988 | 1989 | 1990 | 1991 1992 1993 | 1994 | 1995 | 1996 | 1997

Highest - |MorroBay | 05 | .02 | 02 | 01 | 01 | .01 | .01 | 02 | - | -

Hour
Average Grover City .03 .03 .08 .03 .03 .04 .04 .03 .03 04

Morro Bay .013 | .000 | .000 | .000 | .000 | .000 { .000 | .000 - --

Annual :
Average Grover City | .006 | .001 | .001 | .000 | .000 { .000 | .000 | .000 | .000 | .001!

Number of Exceedances:

State Standard (Days) 0 0 0 0 0 0 0 0 0 0
(0.25 ppm, 1-hr)

Federal Standard (Years) U I 0 0 0 0 0 0 | O 0
(0.03 ppm, annual)

Source: California Air Quality Data, Annual Summary, California Air Resources Board

6.2.4.5 Particulate Sulfates ‘ ‘
Particulate sulfates are the product of further oxidation of SO,. Elevated levels can also result

from natural causes, such as sea spray. San Luis Obispo County is in attainment with the state
standard for sulfates. There is no federal standard for sulfates.

Due to the extremely low levels found, sulfates have not been monitored in San Luis Obispo
County since 1987 and have not been monitored anywhere in either the North Central Coast or
the South Central Coast air basin since 1990. Table 6.2-13 presents maximum 24-hour average
sulfate levels recorded at Santa Maria, in Santa Barbara County, the monitoring station closest to
the Project site, for the period of 1988—1990. During the period when sulfates were monitored at
both San Luis Obispo and Santa Maria, the levels at Santa Maria were typically 1%z to 2 times
higher than those at San Luis Obispo. Therefore, the levels shown in Table 6.2-13, while well
below the state standard, still provide a conservatively high estimate of actual sulfate levels at
Morro Bay.
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TABLE 6.2-13
PARTICULATE SULFATE LEVELS IN SOUTH CENTRAL COAST AIR BASIN
(SANTA MARIA)
1988-1997
(micrograms per cubic meter - pg/m’)

1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997

Highest 24-Hour Average 139 | 9.1 114 - -- -- -- -- S

Number of Days 0 0 0 - -- -- -- - - -
Exceeding State Standard ’
(25 pg/m’, 24-hour)

Source: California Air Quality Data, Annual Summary, Califomié Air Resources Board

6.2.4.6 Fine Particulates (PM,,)
Particulates in the air are caused by a combination of wind-blown fugitive dust; particles emitted

from combustion sources (usually carbon particles); and organic, sulfate, and nitrate acrosols

formed in the air from emitted hydrocarbons, sulfur oxides, and NOx, respectively. In 1984, the -
ARB adopted standards for fine particulates and phased out the total suspended particulate (TSP) <
standards that had been in effect until then. PM,, standards were substituted for TSP standards

because PM,, corresponds to the size range of inhalable particulates related to human health. In

1987, EPA also replaced national TSP standards with PM,, standards. For air quality planning

purposes, San Luis Obispo County is considered to be in attainment of federal PM,, standards, -

but in nonattainment of state standards. '

As discussed above, the NAAQS for particulates were further revised by EPA with new
standards that went into effect on September 16, 1997. In light of recent court decisions, EPA-
will delay implementation of the new PM, ; standards for an indefinite period.

Table 6.2-14 shows the federal and state air quality standards for PM,,, maximum levels, and
geometric and arithmetic annual averages recorded at Morro Bay from 1990, when PM,, -
monitoring began, through 1999. Maximum 24-hour PM,, levels exceeded the state standard in.
1991, 1993, and 1997, but are consistently lower than the new federal standard based on 99th
percentile concentrations. Annual average PM,, levels meet both state and federal standards.

C,
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The trend of maximum 24-hour average PM,, levels is plotted in Figure 6.2-13, and the trend ot‘
expected violations of the state 24-hour standard of 50 pg/m® is plotted in Figure 6.2-14. Note
that since PM,, is measured only once every six days expected v1olat1on days are 51x tlmes the

number of measured v1olat10ns

¥

PM,, has been measured at only one site in the South Central Coast Air Basm (Arroyo Grande)
for only one year (1995) The hlghest 24-hour average readmg recorded was 25 pg/m which is

well below the federal standard (65 ;,Lg/m ) that w111 be applied to the three-year average 98th

percentlle readmg

TABLE 6.2-14
PM,, LEVELS AT MORRO BAY
1990-1999°
(micrograms per cubic meter - p.g/m’)

(150 pg/m’, 24-hour)

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Highest 24-Hour Average 40 51 38 64. 48 40 42 57 33 39
Arlnual Geometric Mean 24.1 | 20.0 | 17.8 | 186 | 18.3 | 18.6 | 16.6 | 186 .| 13.5 14.4
(State Standard = 30 pg/m®) o ' : '
Annual Arithmetic Mean 258 | 229 | 194 | 21.2 | 195 | 223 | 18.7 | 206 | 146 15_.7'
(Federal Standard = 50 pg/m®) ‘ :
Number of Days EXceeding:
State Standard 0 1 0 2 0 0 0 1 0 0
(50 pg/m’®, 24-hour)
Federal Standard 0 0 0 0 0 0 0 0 0 0

Source: California Air Quality Data, Annual Summary, California Air Resources Board

6.2.4.7 Airborne Lead

Lead in the air results from the combustion of fuels that contain lead. Twenty-five years ago,

motor vehicle gasolines contained relatively large amounts of lead compounds used as octane-

rating improvers, and ambient lead levels were relat1vely hlgh Beginning with the 1975 model

year, manufacturers began equipping new automoblles with exhaust catalysts which were

p01soned by the exhaust products of leaded gasoline. Thus, unleaded gasohne became the

required fuel for an increasing fract1on of new vehicles, and the phaseout of leaded gasohne

began. As a result, ambient lead levels decreased dramatlcally, and for several years San Luis
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Obispo County has been in attainment of state airborne lead levels for air quality planning
purposes. ' ' - | |

Due to the extremely low levels expected, airborne lead has not been monitored in San Luis
Obispo County since 1987, and was monitored elsewhere in the South Central Coast Air Basin
only through 1989. During 1987-1989, the closest momtonng site was at Lompoc, in Santa
Barbara County Lead levels at Lompoc are presented in Table 6.2-15. In the years prior to
1988, arrbome lead levels at San Luls Obispo and at Lompoc were of srmrlar magmtudes
therefore the levels shown in Table 6.2-15 are consrdered typlcal of those that actually occur at
the Project site, i.e., well below the state standard.

"TABLE 6.2-15
AIRBORNE LEAD LEVELS IN SOUTH CENTRAL COAST AIR BASIN
(LOMPOC) o
1988-1997
(micrograms per cubic meter - ug/m°)

1988 | 1989 | 1990 1991_ 1992 | 1993 | 1994 | 1995 | 1996 1997

Highest Monthly Average 06 | .06 - S I -- - - | - -
Number of Days 0 -0 - - - - - - . -
Exceeding State Standard - ' 1 BIRUE

| (1.5 pg/m®, monthly)

‘Source: California Air Quality Data, Annual Summary, California Air Resources Board

6.2.5 REGULATORY SETTING ‘

Applicable federal, state, and local laws, ordinances, regulations and standards that govern air
quality and air pollution are discussed in this section. Specific requirements are identified and
the compliance of the proposed Project with these requirements is demonstrated. Applicable
LORS are summarized in a table at the end of this regulatory setting. The table also identifies
the specific sections in the AFC that demonstrate eompllance. | |

6.2. 5 1 Laws, Ordmances, Regulatlons and Standards (LORS)

Each level of government has adopted specrﬁc regulatrons that limit emissions from electncal
power generat1on facrhtles and are appl1cab1e to this PI‘O_] ect. The agencres with air quahty
permlttlng authonty for thls PI'O_] ect are shown in Table 6.2-16. The authority, purpose, and
adm1n1stenng agency for each of these are d1scussed in more detail below
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TABLE 6.2-16
AIR QUALITY AGENCIES
AGENCY AUTHORITY : CONTACT
U.S. EPA Region IX PSD permit issuance, Gerardo Rios, Chief
enforcement Permits Office
| U.S. EPA Region IX
75 Hawthorne Street

San Francisco, CA 94105
(415) 744-1259

California Air Resources Regulatory oversight Ray Menebroker, Chief

Board Project Assessment Branch
California Air Resources Board
2020 L Street

Sacramento, CA 95814
(916) 322-6026

San Luis Obispo County Permit issuance, Robert W. Carr
Air Pollution Control enforcement Air Pollution Control Officer
District San Luis Obispo County

Air Pollution Control District
2156 Sierra Way, Suite B
San Luis Obispo, CA 93401

(805) 781-5912

An application for a Determination of Compliance will be filed with the District within
approximately one week of filing the AFC. An application for a PSD permit will be filed with
EPA Region IX at approximately the same time.

6.2.5.1.1 Federal v

The EPA implements and enforces the requirements of many of the federal-environmental laws.
EPA Region IX, which has its offices in San Francisco, administers EPA programs in California.
The federal Clean Air Act, as most recently amended in 1990, provides EPA with the legal
authority to regulate air pollution from stationary sources such as MBPP. EPA has promulgated
the following stationary source regulatory programs to implement the requirements of the 1990
Clean Air Act: '

o Standards of Performance for New Stationary Sources (NSPS) ,

. National Emission Standards for Hazardous Air Pollutants (NESHAPS)
. Prevention of Significant Deterioration (PSD)

. New Source Review (NSR)
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o Title IV: Acid Deposition Control
o Title V: Operating Permits

National Standards of Performance for New Stationary Sources
Authority: Clean Air Act §111, 42 USC §7411; 40 CFR Part 60, Subpart GG ‘
Purpose: Establishes standards of performance to limit the emission of criteria pollutants (air -
pollutants for which EPA has established national ambient air quality standards (NAAQS)) from
new or modified facilities in specific source categories. The applicability of these regulations
depends on the equipment size; process rate; and/or the date of construction, modification, or

- reconstruction of the affected facility. Only the Standards of Performance for Stationary Gas
Turbines, which limit NOx and SO, emissions from subject equipment, are applicable to the
Project. These standards are implemented at the local level with federal and state oversight.
Administering Agency: San Luis Obispo County Air Pollution Control District (SLOCAPCD)
with EPA Region IX and CARB oversight.

National Emission Standards for Hazardous Air Pollutants

Authority: Clean Air Act § 112, 42 USC §7412; 40 CFR Part 63

Purpose: Establishes national emission standards to limit emissions of hazardous air pollutants
(HAPs, or air pollutants identified by EPA as causing or contributing to the adverse health effects
of air pollution but for which NAAQS have not been established) from facilities in specific
source categories. Requires the use of maximum achievable control technology (MACT) for
major sources of HAPs that are not specifically regulated or exempted under Part 63. Standards
are implemented at the local level with federal oversight. NESHAPS promulgated pursuant to
Section 112 of the Clean Air Act are not applicable to the Project because no specific standards
have been established and the facility is not a major source of HAPs; thus NESHAPs
requirements will not be addressed further.

Prevention of Significant Deterioration Program

Authority: Clean Air Act §160-169A, 42 USC §7470-7491; 40 CFR Parts 51 and 52

Purpose: Requires preconstruction review and permitting of new or modified major stationary
sources of air pollution to prevent significant deterioration of ambient air quality. Prevention of
Significant Deterioration (PSD) applies to pollutants for which ambient concentrations do not
exceed the corresponding NAAQS (i.e., attainment pollutants). The PSD program allows new
sources of air pollution to be constructed, or existing sources to be modified, while preserving
the existing ambient air quality levels, protecting public health and welfare, and protecting
Class I areas (e.g., national parks and wilderness areas). ' ‘
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Administering Agency: EPA Region IX.

New Source Review

Authority: Clean Air Act §171-193,42 USC §7501 et seq.; 40 CFR Parts 51 and 52
Purpose: Requires preconstruction review and permitting of new or modified major stationary
sources of air pollution to allow industrial growth without interfering with the attainment and
maintenance of ambient quality standards. This program is unplemented at the local level with
EPA oversight. '
Administering Agency: SLOCAPCD, with EPA Region IX oversight.

Title IV - Acid Rain Program

Authority: Clean Air Act §401, 42 USC §7651 et seq.; 40 CFR Part 72

Purpose: Requires the reduction of emissions of acidic compounds and their precursors. ‘The
principal source of these compounds is the combustion of fossil fuels. Therefore, Title IV~
established national standards to limit SO, and NOx emissions from electrical power generating
facilities. These standards are implemented at the local level with federal oversight.-
Administering Agency: SLOCAPCD, with EPA Region IX oversight.

Title V - Operating Permits Program

Anthority: Clean Air Act § 501 (Title V), 42 USC §7661; 40 CFR Part 70

Purpose: Requires the issuance of operating permits that identify all applicable federal
performance, operating, monitoring, recordkeeping, and reporting requirements. Title V applies -
to major facilities, Phase II acid rain facilities, subject solid waste incinerator facilities, ~and any
facility listed by EPA as requiring a Title V permit. These requirements are implemented at the
local level with federal oversight.

Administering Agency: SLOCAPCD, with EPA Region IX oversight.

6.2.5.1.2 State : | . |
The ARB was created in 1968 by the Mulford-Carrell Air Resources Act, through the merger of

two other state agencies. ARB's primary responsibilities are to develop, adopt, implement, and

enforce the state's motor vehicle pollution control program; to administer and coordinate the
state's air pollution research program; to adopt and update, as necessary, the state's ambient air
quality standards; to review the operations of the local air pollution control districts; and to
review and coordinate preparation of the State Implementation Plan (SIP) for achievement of the
federal ambient air quality standards.
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State Implementation Plan I . : ( v
Authority: Health & Safety Code (H&SC) §39500 et seq.

Purpose: Required by the federal Clean Air Act, the STP must demonstrate the means by which
all areas of the state will attain and maintain NAAQS within the federally mandated deadlines.
ARB reviews and coordinates preparation of the SIP. Local districts must adopt new rules
(and/or revise existing rules) and demonstrate that the resulting emission reductions, in
conjunction with reductions in mobile source emissions, will result in the attainment of NAAQS.
The relevant SLOCAPCD Rules and Regulations that have also been incorporated into the SIP
are discussed with the local LORS. |

Administering Agency: SLOCAPCD, with ARB and EPA Region IX over51ght

California Clean Air Act

Authority: H&SC §40910 - 40930

Purpose: Established in 1989, the California Clean Air Act requires local dlstncts to attain and

maintain both national and state ambient air quality standards at the “earliest practicable date.”

Local districts must prepare air quality plans demonstrating the means by which the ambient air

quality standards will be attained and maintained. The SLOCAPCD Air Quality Plan is , -
discussed with the local LORS. ( 3
Administering Agency: SLOCAPCD, with ARB oversight. ‘ )

Toxic Air Contaminant Program

Authority: H&SC §39650 - 39675

Purpose: . Established in 1983, the Toxic Air Contaminant Identification and Control Act created
a two-step process to identify toxic air contaminants and control their emissions. ARB identifies
and prioritizes the pollutants to be considered for identification as toxic air contaminants. ARB
assesses the potential for human exposure to a substance, while the Office of Environmental
Health Hazard Assessment evaluates the corresponding health effects. Both agencies collaborate
in the preparation of a risk assessment report, which concludes whether a substance poses a
significant health risk and should be identified as a toxic air contaminant. In 1993, the
Legislature amended the program to identify the 189 federal hazardous air pollutants as toxic air
contaminants. ARB reviews the emission sources of an identified toxic air contaminant and, if
necessary, develops air toxics control measures to reduce the emissions. There have been no
measures adopted via the Toxic Air Contaminant Program that are applicable to the Project.
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Air Toxic “Hot Spots” Act

Authority: CA Health & Safety Code § 44300-44384; 17 CCR §93300-93347

Purpose: Established in 1987, the Air Toxics "Hot Spots" Information and Assessment Act
supplements the toxic air contaminant program, by requiring the development of a statewide
inventory of air toxics emissions from stationary sources. ‘The program requires affected
facilities to prepare (1) an emissions inventory plan that identifies relevant air toxics and sources
of air toxics emissions; (2) an emissions inventory report quantifying air toxics emissions; and
(3) a health risk assessment, if necessary, to characterize the health risks to the exposed public.
Facilities whose air toxics emissions are deemed to pose a significant health risk must issue
notices to the exposed population. In 1992, the Legislature amended the program to further
require facilities whose air toxics emissions are deemed to pose a significant health risk to
implement risk management plans to reduce the associated health risks. This program is
implemented at the local level with state oversight. .

Administering Agency: SLOCAPCD, with ARB oversight. -

CEC and ARB Memorandum of Understanding ,

Authority: CA Pub: Res. Code § 25523(a); 20 CCR §1752, 1752.5, 2300-2309, and Div. 2,
Chap. 5, Art. 1, Appendix B, Part (k)

Purpose: Establishes requirements in the CEC’s decision-making process on an application for
certification that assure protection of environmental quality. |

Administering Agency: California Energy Commission.

6.2.5.1.3 Local

When the state's air pollution statutes were reorganized in the mid-1960s, local districts were
required to be established in each county of the state. There are three different types of districts:
county (including the SLOAPCD), regional, and unified. Local districts have principal
responsibility for developing plans for meeting the NAAQS and California ambient air quality
standards; for developing control measures for nonvehicular sources of air pollution necessary to
achieve and maintain both state and federal air quality standards; for implementing permit
programs established for the construction, modification, and operation of sources of air pollution;
for enforcing air pollution statutes and regulations governing nonvehicular sources; and for
developing programs to reduce emissions from indirect sources.
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San Luis Obispo County Air Pollution Control District Clean Air Plan : ( |
Authority: H&SC §40914 : -

Purpose: The SLOCAPCD plan defines the proposed strategies, 1nclud1ng stationary source and
transportation control measures and new source review rules, whose implementation will attain
and maintain the state ambient air quality standards. The relevant stationary source control
measures and new source review requirements are discussed with SLOCAPCD Rules and
Regulations.

Administering Agency: SLOCAPCD, with ARB oversight.

San Luis Obispo County Air Pollution Control District Rules and Regulations

Authority: H&SC §4000 et seq., H&SC §40200 et seq., indicated SLOCAPCD Rules
Purpose: Establishes procedures and standards for issuing permits; establishes standards and
limitations on a source-specific basis.

Administering Agency: SLOCAPCD with EPA and ARB oversight.

6.2.5.2 Summary of Applicable Requirements
This section summarizes applicable federal, state, and local air pollution requirements.

6.2.5.2.1 Authority to Construct

Rule 201 (Permits) specifies that any facility installing nonexempt equipment that causes or
controls the emission of air pollutants must first obtain an Authority to Construct from the
SLOCAPCD. Under Rule 223 (Power Plants), the Commission Decision acts as an authority to

construct for a power plant.

6.2.5.2.2 Review of New or Modified Sources
Rule 204 (Requirements) implements the federal NSR program, as well as the new source review
requirements of the California Clean Air Act. The rule contains the following elements:-

. Best available control technology (BACT);
. Emission offsets; and
J Air quality impact analysis (AQIA).

Best Available Control Technology

BACT must be applied to any new or modified source resulting in an emissions increase

exceeding any SLOCAPCD BACT threshold shown in Table 6.2-17. Reasonably available (
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(\ . control technology (RACT) must be applied to any new or modified source resulting in an

emissions increase not exceeding any of the indicated BACT thresholds.

TABLE 6.2-17 -

SLOCAPCD BACT EMISSION THRESHOLDS
POLLUTANT THRESHOLD (Ib/day)

PM » 25

NOx 25

SO, 25

VOC 25

co 250

The SLOCAPCD defines BACT as the rhost's'fringeil_t einissioxi limitation or control téchniqug :

that:
. has been achieved in practice for such permit unit category or class of source; or
7 e . iscontained in any approved state implementation plan for such permit unit’
( ) i . category or class of source. A specific limitation or control technique shall not’

apply if the owner or.operator.of the proposed permit unit-demonstrates to the - -
satisfaction of the air Pollution Control Officer that such limitation or control
technique is not presently achievable; or
J is any other emission limitation or control technique, including process and

equipment changes of basic and control equipment, found by the air Pollution

- control Officer to be technologically feasible for such class or category of sources

- or for a specific source, and cost-effective as compared to measures listed in the
Clean Air Plant or rules adopted by the Board.

The SLOCAPCD defines RACT as:the lowest emission limit achievable through the application - -
of control technology that is reasonably available, considering technological and economic
feasibility. |

Emission Ofﬁs*ets

~ Anew or modified facility with emissions exceeding the SLOCAPCD offset thresholds shown in
& ) Table 6.2-18 must offset all emissions increases at a 1:1 ratio.
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TABLE 6.2-18

SLOCAPCD OFFSET EMISSION THRESHOLDS
POLLUTANT THRESHOLD (tpy)
PM,, - 25
NOx , .25
SO, o 25
voc 25
Co. 250

Air Quality Impact Analysis
An air quality impact analysis must be conducted to evaluate impacts of emission increases from
new or modified facilities on ambient air quality. Project emissions must not cause an

exceedance of any ambient air quality standard.

Toxics New Source Review . .

Rule 219 provides a mechanism for evaluating potential impacts of air emissions of toxic
substances from new, modified and relocated sources in the SLOCAPCD.: The rule requires a
demonstration that the source will not adversely impact the health and welfare of the public.

CEC Review ' ,

Rule 223 establishes a procedure for coordinating SLOCAPCD review of power plant projects
with the CEC AFC process. Under Rule 223, the SLOCAPCD reviews the AFC and issues a
Determination of Compliance for a proposed project, which is equivalent to an Authority to
Construct. A permit to operate is issued following the CEC’s certification of a project.

6.2.5.2.3 Prevention of Significant Deterioration .
The PSD requirements apply, on a pollutant-specific basis, to any project that is a new major

stationary source or a major modification to an existing major stationary source. A major source
is a listed facility (one of 28 PSD source categories listed in the federal Clean Air Act) that emits
at least 100 tpy or any facility that emits at least 250 tpy. A modified major source is subject to -

PSD if the cumulative emission increase since the applicable PSD baseline dates exceeds the
PSD thresholds shown in Table 6.2-19.
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TABLE 6.2-19 o
PSD EMISSION THRESHOLDS FOR A MAJOR
- MODIFICATION ,
POLLUTANT . - THRESHOLD (tpy)
PM,, _ . 15
NOx _ 40
SO, 40
vOoC 40
co 100

The PSD program contains the following elements:

Air quality monitoring;

BACT;

Air quality impact analysis;

Protection of Class I areas; and
Visibility, soils, and vegetation impacts.

Air Quality Monitoring . » _ _
EPA may, at its discretion, require preconstruction and/or post-construction ambient air quality
monitoring. Preconstruction monitoring data must be gathered over a one-year period to
characterize local ambient air quality. Post-construction air quality monitoring data must be
collected as deemed necessary by EPA to characterize the impacts of project emissions on

ambient air quality.

Best Available Control Technology

BACT must be applied to any modified major source to minimize the emissions of those
pollutants exceeding the PSD emission thresholds. EPA defines BACT as an emissions -
limitation based on the maximum degree of reduction for each subject pollutant, considering
energy, environmental, and economic impacts, that is achievable through the application of
available methods, systems, and techniques. BACT must be as stringent as any emission limit
required by an applicable NSPS or NESHAP.

Air Quality Impact Analysis .
An air quality dispersion analysis must be conducted to evaluate impacts of significant emission
increases from new or modified facilities on ambient air quality. Project emissions must not
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cause an exceedance of any ambient air quality standards, and the increase in ambient air
concentrations must not exceed the allowable increments shown in Table 6.2-20.

. TABLE 6.2-20
PSD CLASS IT INCREMENTS
ALLOWABLE
POLLUTANT AVERAGING INCREMENT
PERIOD 3
. (ug/m’)
PM,, Annual 17
24-Hour 30
NOx Annual 25
SO, Annual - 20
24-Hour 91
3-Hour 512

Protection of Class I Areas

The increase in ambient air quality concentrations for the relevant pollutants (i.e., NOx, PM,,,
SO,, TSP, or ROGs) within Class I locations must be characterized if there is a significant
emission increase associated with the new or modified source. ' ‘

Visibility, Soils, and Vegetation Impacts
Impairment to visibility, soils, and vegetation resulting from Project emissions as well as
associated commercial, residential, industrial, and other growth must be analyzed. Cumulative -

impacts to local ambient air quality must also be analyzed.

6.2.5.2.4 Acid Rain Permit-

Rule 217 (Federal Part 72 Permits) requires that a subject facility comply with maximum
operating emissions levels for SO, and NOx, and must monitor SO,, NOx, and CO, emissions
and exhaust gas flow rates. A Phase II acid rain facility, such as MBPP, must also obtain an acid
rain permit as mandated by Title IV of the 1990 Clean Air Act Amendments. A permit '
application must be submitted to the SLOCAPCD at least 24 months before operation of the new
unit commences. The application must present all relevant Phase II sources at the facility, a
compliance plan for each unit, applicable standards, and an estimated commencement date of

operations.
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6.2.5.2.5 Federal Operating Permit _

Rule 216 (Federal Part 70 Permits) requires major facilities and Phase II acid rain facilities
undergoing modifications to obtain an operating permit containing the federally enforceable
requirements mandated by Title V of the 1990 Clean Air Act Amendments. A permit application
for a modification to an existing facility must be submitted to the SLOCAPCD, and a revised
Title V permit issued, prior to operation of the modified facility. The application must present a
process description, all stationary sources at the facility, applicable regulations, estimated
emissions, associated operating conditions, alternative operating scenarios, a facility compliance
plan, and a compliance certification. ' ‘

6.2.5.2.6 New Source Performance Standards - _
Rule 601 (New Source Performance Standards) requires compliance with applicable federal
standards of performance for new or modified stationary sources.

Subpart GG (Standards of Performance for Stationary Gas Turbines) applies to gas turbines with
a heat input at peak load equal to or greater than 10.7 gigajoules per hour (Gj/hr)

(10.15 MMBtuw/hr) at higher heating value. The proposed new turbines at MBPP have hourly
heat input that exceed this threshold. The NSPS NOx emission limit is defined by the following
equation:

STD =0.0150 (14.4) +F

Y
where: STD = allowable NOx emissions (percent by volume at 15% O, on a dry
basis)
Y = manufacturer's rated heat rate at peak load (kilojoules per watt hour)
F = NOx emission allowance for fuel-bound nitrogen (assumed to be zero

for natural gas)

Subpart Da (Standards of Performance for Electric Utility Steam Generating Units) applies to
electric utility boilers and steam generating units that are capable of combusting more than

250 MMBtu per hour of fossil fuel. The maximum duct burner heat input exceeds this threshold.
Subpart Da contains emissions standards for particulate matter, SO,, and NOx from these units.

6.2.5.2.7 SLOCAPCD Prohibitory Rules
The general prohibitory rules of the SLOCAPCD applicable to the MBPP Project include the
following:
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e  Rule 401 — Visible Emissions: Prohibits visible emissions as dark or darker than < )
Ringelmann No. 2 for periods greater than three minutes in any hour.. : )
e Rule 402 — Nuisance: Prohibits the discharge from a facility of air pollutants that ..

- cause injury, detriment, nuisance, or annoyance to the public, or that damage business -
or property. ‘
.o Rule 403 — Particulate Matter Emission Standards: Prohibits PM emissions in excess
of 10 Ib/hr or 0.3 grains per dry standard cubic foot (gr/dscf)..
. ®  Rule 404 — Sulfur Compounds Emission Standards, Limitations, and Prohibitions:
Prohibits sulfur compound emissions, calculated as SO,, in excess of 200 Ib/hr or
0.2% (2,000 ppm) from any source. The maximum exhaust SO, emission rate
(1.12 Ib/hr) and concentration (0.12 ppm) will be well below the Rule 404-SO,
-emission limits. This rule also prohibits the burning of any gaseous fuel containing
sulfur compounds, calculated as hydrogen sulfide, in excess of 0.5 gr/dscf of fuel.
e  Rule 405 — Nitrogen Oxides Emission Standards, Limitations, and Prohibitions:
~ Prohibits emissions of NOx (calculated as NO,) in excess of 140 1b/hr.
e  Rule 406 — Carbon Monoxide Emission Standards and Limitations: Prohibits CO

emissions in excess of 2,000 ppm from any source. -

: - ' o
e  Rule 429 — Oxides of Nitrogen and Carbon Monoxide Emissions from Electric Power (\ ’
Generation Boilers: Limits NOx and CO emissions from and phases out fuel oil use

in electric power generation boilers.
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6.2.6 IMPACTS | _

6.2.6.1 Qverview of the Analytical Approach to Estimating Facility Impacts _
The facility is subject to SLOCAPCD Rules 202 and 204, which contain the District's:-New

Source Review (NSR) and permitting requiréments and to the requirements of 40 CFR 52.21.

7

As discussed in Section 6.2.5 of the apphcatlon the federal EPA retains the authority for issuing
PSD permits for projects in the SLOCAPCD.

The District NSR regulation requires that BACT be used, emission offsets be provided; and an
air quality impact analysis be performed. Similarly, the federal PSD regulation requires the use
of BACT, and various analyses of the air quality impacts of the proposed Project. Ambient air
quality impact analyses have been conducted to satisfy District and EPA requirements, as well as
CEC requirements, for criteria pollutants (NO,, CO, PM,,, and SO,), noncriteria pollutants, and
construction impacts. The applicability of the District regulatory requirements and facility
compliance with these requirements are based on facility emission levels and ambient air quality

impact analyses.

Maximum pollutant emission rates and ambient impécts of the Project have been evaluated to
determine compliance with District and federal regulations. Emissions sources include four new -
gas turbines and four fired heat recovery steam generators (HRSGs). The four existing boilers at (
the facility will be retired after startup of thé new units. Actual operation of the turbines will

range between 50% and 100% of maximum rated output. Emission control systems will be fully
operational except during startups and shutdowns.  Maximum annual emissions are based on

operation of the facility at maximum firing rates, and include the expected maximum hours of

startups and shutdowns that may occur in a year. Each turbine startup will result in transient’

emission rates until steady-state operation fpr the gas turbine and emission control systems is

achieved.

The criteria pollutaﬁt ambient impact an'alyéves use pollutant-specific maximum hourly, daily, and
annual emission rates from the facility. This allows calculaﬁon of maximum ambient impacts for
each pollutant and averaging period. The féllowing sections describé the emiSsiOn sources that
have been evaluated for the facility, the analyses of ambient impacts, and the evaluation of
facility compliance with the applicable air quality regulations.

6.2.6.2 Facility Emissions

6.2.6.2.1 Reductxons in Emlssmns from the Existing Facility : | C \
MBPP consists of four utility boilers: Units 1 and 2, which are rated at 170 MW (gross) each;

and Units 3 and 4, which are rated at 345 MW (gross) each.. All four units will be shut down
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once the new turbines are operational, resulting in emissions reductions. Emissions reductions
are calculated differently under District and federal regulations and for CEQA purposes. Each
approach is discussed separately below.

District Regulations

Under the District’s new source review regulation, emissions increases and reductions are.
calculated separately, and the reductions are used as emission reduction credits (ERCs) to offset
all emissions increases. Credits for the shutdown of the boilers are determined using the actual
emissions from the units over a representative three-year period, adjusted to reflect best available
retrofit control technology (BARCT). The most recent three-year period (August 1997 through
July 2000) has been proposed as the appropriate baseline period for this calculation. The District
has determined that BARCT for Units 1 and 2 is a NOx emission rate of 30 ppm, corrected to
3% O,, while BARCT for Units 3 and 4 is a NOx emission rate of 10 ppm, corrected to 3% O,.
The calculation of the baseline emissions for the boilers is shown in Appendix 6.2-1, Attachment
6.2-1.1, and in Tables 6.2-1.1 and 1.2. The results of the calculations are summarized in Table
6.2-22.

TABLE 6.2-22
CREDITABLE EMISSIONS REDUCTIONS
UNDER DISTRICT RULE 213
MORRO BAY POWER PLANT!
EMISSIONS, tons per year

NOx SO, Cco voc | PM,
Unit 1 51.1 0.82 57.1 15 10.4
Unit 2 60.0 . 0.97 18.8 8.9 12.2
Unit 3 65.6 3.17 539.5 29.1 40.2
Unit 4 69.1 3.34 532.6 30.6 42.3
Total Baseline 2457 | 831 1,147.9 76.1 105.2

Total Creditable : '
Reductions? 245.7 6.64 9183 60.9 84.2

™ NOx emissions adjﬁsfed for BARCT (see text); CO from CEMS; SO, from mass balance; VOC and PM,,
from AP-42 emission factors. ‘
@ Some discounting required to calculate creditable ERCs. See Section 6.2.7.3.2.

Federal Regulations

Under federal PSD regulations, the potential to emit for the Project is compared with the actual
emissions from the existing emissions units to be modified. In this case, the existing units to be
“modified” are Units 1, 2, 3, and 4, which will be shut down. Federal regulations generally
define actual emissions as the average emission rate over the two years preceding the date of
application that is representative of normal source operation. Therefore, the most recent 24
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months of operation (August 1998 through July 2000) have been used to calculate actual
emissions. Fuel use and generation data for the existing boilers during the past 24 months are

shown in Appendix 6.2-1, Table 6.2-1.1.

As the boilers are being shut down, their creditable emissions reductions are equal to the actual
emissions during the baseline period. Federal regulations do not require adjustments of the
baseline emissions for BARCT. Calculation of actual emissions-during the baseline period is
shown in detail in Appendix 6.2-1, Attachment 6.2-1.1. Actual emissions for Units 1,2, 3,and 4

are summarized in Table 6.2-23 below.

CEQA ,
For CEQA purposes, the calculation of emissions reductions from the shutdown of the existing
boilers is based on a comparison of historical and projected future emissions. Historical
emissions during the baseline period for each of the units are the same as those calculated for the
PSD evaluation above. Projected future emissions from the boilers, after they have been shut
down, are zero. The CEQA baseline for the Project is also shown in Table 6.2-23 below.

TABLE 6.2-23
CALCULATION OF BOILER EMISSIONS
UNDER 40 CFR 52.21 AND CEQA

MORRO BAY POWER PLANT!
EMISSIONS, tons per year
NOx so, | co | voc PM,,
. . Actual Emissions (Baseline) ‘

. Unit1 193.3 1.1 80.0 10.3 14.2
Unit2 . | 2735 | 1.3 24.8 12.2 16.8
Unit3 . ’ 1709 3.7 6447 33.9 1 = 46.9
Unit 4 217.7 3.9 686.5 35.7 49.3
Total S 855.4 10.0 1,436.0 92.1 127.2

) NOx and CO from CEMS; SO, from mass balance; VOC and PM,, from AP-42 emission factors.
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6.2.6.2.2 New Equlpment

As discussed in Section 2 of the AFC, the new equipment will consist of four GE Model 7251FA
combustion turbines with duct burners, each rated at 300 megawatts (MW) (net, nominal, at site
design conditions, including steam turbine output). Natural gas will be the only fuel used at the
facility. Typical épeciﬁcetions for natural gas fuel are shown in Table 6.2-24.-

TABLE 6.2-24 :
TYPICAL NATURAL GAS ANALYSIS
MORRO BAY POWER PLANT
PARAMETER VALUE
Carbon Dioxide . B 1.296%
Nitrogen ' 0.541%
Methane o 95.846
Ethane 1.889
Propane ' 0.307
Iso-Butane - 0.035
N-Butane 0.043
Iso-Pentane- : : : 0013
N-Pentane. L ©0:010
Hexane and higher - - 0.020
Sulfur Content less than 0.25 gr/décf
High Heating Value (HHV) v 1022 Bu/f?
22,412 Buvlb

Fuel combustion results in the formation of NOX, SO,, unburned hydroca:bons (VOC), PM,,,
and CO. The combustion turbines will be equipped with dry low-NOx combustors that act to
minimize the formation of NOx and CO. To further reduce gas turbine NOx selective catalync
reduction (SCR) control systems will be provided. To maintain low CO emlsswns oxidation
catalyst systems will be installed. Ammonia (NH,) will be used in the SCR system,; therefore
unreacted NH; emissions have also been analyzed. Because natural gas is a clean burning fuel,
there will be minimal formation of combustion PM,, and SO,.

Criteria Pollutant Emissions

Gas turbine and duct burner emission rates have been estimated from vendor data, facility design
criteria, and established emission calculation procedures. Maximum emissi_ori _raites for the
combustion turbines alone are shown in Table 6.2-25; emission rates for the combustion turbines
with duct burning are shown in -'fable 6.2-26. Emission rates and heat iput at minimum and
maximum nominal loads and ambient temperatures are shown in Appendix 6.2-1, Table 6.2-1.3.
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TABLE 6.2-25
EMISSIONS FROM COMBUSTION TURBINES!

Pollutant ppmvd @ 15% O, -Ib/MMBtu Ib/hr

- . NOx. 2.50° 0.0092 16.72

Cco 6.00° 0.0132 24.41

VOC 2.0° 0.0015 2.71

PM,* 0.0028 gr/dscf 0.00102 11.0

SO,° 0.14 ~0.0007 1.30
TABLE 6.2-26

. EMISSIONS FROM COMBUSTION TURBINES WITH DUCT BURNING' -

Pollutant ppmvd @ 15% O, Ib/MMBtu Ib/hr
NOx 2.50° 0.009 19.32
co 6.00° 0.0132 28.26
voC 2.0° 0.0015 5.39
PM,* 10.0023 gr/dscf 0.0064 13.3
S0,° 0.14 " 0.0007 1,50

M Ermss1on rates shown reflect the highest value at any operating load.
@ Duke Energy design criteria. .

@ Emission rate provided by vendor. Concentration and emission factor calculated from emission rate.

“ 100 percent of particulate matter emissions assumed to be emitted as PM,,; PM,, emissions include both
front and back half.

© Based on expected fuel sulfur content of 0.25 gr/100 scf fuel.

Maximum emlsswn rates expected to occur dunng startup and shutdown are shown in
Table 6.2-27. PM10 and SO2 emissions have not been included in this table because emissions of
these pollutants will be lower dunng startup and shutdown periods than dunng baseload facility

operatlon
TABLE 6.2-27
FACILITY STARTUP/SHUTDOWN EMISSION RATES!
MORRO BAY POWER PLANT
. : : NOx CO voC
" Startup/Shutdown, Ib/hour 80 620 16
Startup/Shutdown, Ib/start® . 320 2,480 64

) Estimated-based on vendor data and source test data. See Appendix 6.2-1, Tables 6.2-1.4a and 1.4b.
© Maximum of four hours per start. .
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The maximum firing rate of the gas turbines, daily and annual fuel consumption rates, and
operating restrictions are used to calculate maximum potential hourly, daily, and annual
emissions for each pollutant. The maximum heat input rates (fuel consumption rates) for the gas
turbines are shown in Table 6.2-28. These are based on a maximum of 8,400 operating hours per
year, per turbine; the turbine will be in startup and/or shutdown mode for up to 400 of these
hours. Calculations are shown in Appendix 6.2-1, Table 6.2-1.5.

TABLE 6.2-28 : ,
MAXIMUM TURBINE HEAT INPUT RATES (HHV), NOT TO BE EXCEEDED!

TOTAL FUEL USE FOR

FOUR TURBINES WITH GAS TURBINE WITH
PERIOD DUCT FIRING DUCT FIRING, each GAS TURBINES, each!
Per Hour 8,564.8 °  MMBtwhr 2,141.2 - MMBtuwhr 1,850.4 MMBtwhr
Per Day 196,250 MMBiw/day 34,259.2 MMBtw/day 14,803.2 MMBtw/day
Per Year 66,826240  MMBtu/yr 8,564,800 MMBtw/yr 8,141,760 MMBhu/yr

) Based on maximum heat input for full load operation at 33 deg. F.

Maximum hourly, daily and annual emissions were determined by evaanting the following
operéting cases for hourly, daily, and annual operations.

Maximum Hourly Emissions:
e Two turbines are in startup mode.
e Two turbines operate at full load with duct firing.

Maximum Daily Emissions:
For NOx, CO., and VOC:
e Each turbine has four hours of startup.
e Each turbine operates at full load with duct firing for 16 hours.
e Each turbine operates at full load without duct firing for the remaining hours.

For SO, and PM,,:

¢ Each turbine operates at full load with duct firing for 16 hours.

e Each turbine operates at full load without duct ﬁ_ﬁng for 8 hours.
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Maximum Annual Emissions:
ForNOx, CO, and VOC:
e Each turbine has 400 hours of startups per year.
e Each turbine operates at full load with duct firing for 4,000 hours.
e Each turbine operates at full load without duct firing for the remaining 4,000 hours.

For SO, and PM,,:
e Each turbine operates at full load with duct burning for 4,000 hours per year.
e Each tufbin_e operates at full load without duct firing for 4,400 hours per year.

The maximum annual, daily, and hourly emissions for the new turbines are shown in
Table 6.2-29. Detailed emission calculations appear in Appendix 6.2-1, Table 6.2-1.6.

TABLE 6.2-29
EMISSIONS FROM NEW TURBINES!
NOx SO, CcO vOoC PM,,
Maximum Hourly Emissions, Ib/hr 198.6 5.8 1,296.5 428 53.2
Maximum Daily Emissions, Ib/day 2,784.0 134.4 12,119.2 644.3 1203.2
Maximum Quarterly Emissions, tons/qtr 73.1 5.8 2293 19.4 50.8
Maximum Annual Emissions, tpy 292.3 0 23.0 917.4 77.6 203.2 (

)  Total, four turbines. See Appendix 6.2-1, Table 6.2-1.6 for calculations. Includes startup emissions.
Net Emissions Increase

As discussed above, the net emissions increase from the proposed modification is calculated
differently for District and federal regulatory purposes and under CEQA. Under the District
regulations, the net emissions increase is calculated as the sum of all of the increases in

- emissions from each emissions unit resulting from the Project. Since the only emissions units
with an increase in emissions are the new turbines, the net emissions increase under District
regulations is equal to the emissions from the new turbines, as shown in Table 6.2-30.

. TABLE 6.2-30 o
NET EMISSIONS INCREASE UNDER DISTRICT RULE 213.D.2 (tons per year)

NOx SO, CO vVOC P},
New Gas Turbines 292.3 23.0 9174 77.6 203.2 )
Net Increase 292.3 23.0 917.4 77.6 203.2 (
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For federal PSD and CEQA purposes, the net emissions increase is calculated as the difference
between the actual emissions from the existing boilers and future emissions from the new
turbmes (from Table 6.2-29). ThlS calculation is shown in Table 6.2-31 below.

TABLE 6.2-31 B --
NET EMISSIONS INCREASE UNDER 40 CFR 52.21 AND CEQA
_ (tons per year) : .

NOx SO, CO voC PM,,
New Gas Turbines 292.3 23.0 917.4 77.6 203.2
Total Baseline 855.4 10.0 . 1,436.0 92.1 127.2
Net Emissions Increase - : . : B , B
(Reduction) (563.0) . 13.0 » (518.7) (14.5) 76.0

Noncriteria Pollutant Emissions ‘

Noncriteria pollutants are substances that have been 1dent1f1ed as pollutants that may cause
adverse human health effects. Nine of these pollutants are regulated under the federal New
Source Review program: lead, asbestos, beryllium, mercury, fluorides, sulfuric acid mist,
hydrogen sulfide, total reduced sulfur, and reduced sulfur compounds. ‘In addition to these nine
substances, EPA has listed 189 compounds as potential hazardous air pollutants (Cléan Air Act
Sec.1 12(b)(1)):;.many of these are also regulated under the California Air Toxics “Hot Spots” Act.
Any pollutant that may be emitted from the facility and is on the federal New Source Review list,
the federal Clean Air Act list, and/or the Toxics “Hot Spots” list has been evaluated. Emission
factors were determined by reviewing the available technical data, determlmng the products of
combustmn and/or using matenal balance calculatlons

Noncriteria pollutant emission factors for existing equipment at the power plant were based on
source testing and taken from the AB2588 health risk assessment (PG&E, 1991)." Emission
factors for the new turbines were taken from source test data, from data compiled by the Ventura
County APCD, and from the CATEF database. Appendix 6.2-1, Tables 6.2-1.7, 1.8 and 1.9
provide the detailed emission calculations for noncriteria pollutants. Noncriteria pollutant
emissions from the boilers and turbines are summarized in Tables 6.2-32 and 6.2-33,"
respectively. As emissions of each individual HAP are below 10 tons per year and total HAP
emissions .are below 25 tons per year, the turbines are not subject to the MACT requirements of .
40 CFR Part 63.

* Additional sources included in the screening health risk assessment consist of three Diesel-fueled fire pump
engines, a Diesel-fueled emergency generator, gasoline storage and dlspensmg activities and boiler chemical
charging.
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HISTORICAL ACTUAL NONCRITETI‘fI]zLPEoii%%rANT EMISSIONS FROM BOILERS < |
MORRO BAY POWER PLANT .
pOLLUTANT | ECILERS L AND 2 (TOTAL) BOILER 3 BOILER 4
Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr
Benzene 4.03E-3 <0.01 4.14E-3 <0.01 4.14E-3 <0.01
Formaldehyde 4.23E-2 3.8E-2 4.35E-2 6.7E-2 435E2 |  7T.E2
Table 6. 2-33
NONCRITERIA POLLUTANT EMISSIONS FROM NEW GAS TURBINES
MORRO BAY POWER PLANT
GAS TURBINES (each) TOTAL, FOUR GAS
POLLUTANT Ib/hr ton/yr TURBINES (ton/yr)
Acetaldehyde 0.14 0.56 C 224
Acrolein 1.35E-2 005 S a1
Ammonia (1) ‘ 143 60.1 240.4
Benzene | 2.85E-2 ; 0.11 044
1,3-Butadiene  266E4 | 1.04E3 | 4r15E3 -
Ethylbenzene 3.75E-2 ' 0.15 ‘ 0.59 < )
Formaldehyde 0.23 090 360 '
Naphthalene ' 3.48E-3 1.36E-2 5.43E-2
PAHs® 1.38E-3 5.39E-3 2.16E-2
Propylene Oxide 0.10 ' 0.39 . ‘ 1.56
Toluene 0.15 ' © 058 o232
Xylene 5.47E-2 0.21 0.85
Total HAPs o : ‘ 297 119

(1) Not a hazardous air pollutant (HAP) under CAA Section 112.
@ Polycyclic aromatic hydrocarbons, excluding naphthalene (accounted for separately).

6.2.6.3 Air Quality Impact Analysis

6.2.6.3.1 Air Quality Modeling Methodology :

An assessment of impacts on ambient air quality of the proposed facility has been conducted
using EPA-approved air quality dispersion models. These models are based on fundamental
mathematical descriptions of atmospheric processes in which a pollutant source can.be related to
areceptor area. The modeling protocol submitted to the District is included as Appendix 6.2-2,
Attachment 6.2-2.1. ' o

-

—-
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The impact analysis was used to determine the worst-case ground-level impacts of the Project.
The results were compared with established ambient air quality standards and significance levels.
If the standards are not violated and significance levels are not exceeded under worst-casé
conditions, then no exceedances are expected under any conditions. In accordance with
regulatory guidance (EPA, 1998; ARB,1989), the ground-level impact analysis includes the
following worst-case dispersion conditions: : : ' :

- impacts in simple terrain,

e impaction of plume on elevated terrain,

e acrodynamic downwash due to nearby building(s),
e impacts from fumigation conditions; and

¢ impacts from shoreline fumigation conditions.

Simple terrain impacts were assessed for meteorological conditions that would cause the plume
to loop, cone, or fan out. Looping plumes occur when the atmosphere is very unstable, such as
on a bright sunny afternoon when vigorous convective mixing of the air can transport the entire
plume to ground level near the source. Coning plumes occur throughout the day when the
atmosphere is neutral or slightly unstable. Fanning plumes are most common at night and in the -
early morning, when the atmosphere is stable and vertical motions are suppressed.

Plume impaction on elevated terrain, such as on the slope of a nearby hill, can cause high
ground-level concentrations, especially under stable atmospheric conditions. High ground-level
pollutant concentrations can also be caused by building downwash. Building downwash occurs
when a building is in close proximity to-the emission stack and results in plume wake around the
building; the stack plume is drawn downward to the ground by the lower pressure region that
exists in the turbulent wake on the lee side of an adjacent building. -

Fumigation conditions occur when a stable layer of air lies a short distance above the release
point of the plume and an unstable air layer lies below. The low mixing height that results from
this condition allows little diffusion of the stack plume before it is carried downwind to the
ground. Although fumigation conditions rarely last as long as an hour, relatively high ground-
level concentrations may be reached during that period. Fumigation tends to occur under clear
skies and light winds, and is more prevalent in the summer. Because land surfaces tend to both
heat and cool more rapidly than water, shoreline fumigation tends to occur on sunny days when
the denser cooler air over water displaces the warmer, lighter air over land. During an inland sea
breeze, the unstable air over land gradually increases in depth with inland distance. The
boundary between the stable air over the water and the unstable air over the land and the wind
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speed determine if the plume will loop down before much dispersion of the pollutants has
occurred.

The basic model equation used in this analysis assumes that the concentrations of emissions
within a plume can be characterized by a Gaussian distribution about the centerline of the plume
(see Figure 6.2-15). The Gaussian dispersion models approved by EPA for regulatory use are
generally conservative (i.e., the models tend to overpredict actual impacts). The EPA models
were used to determine if ambient air quality standards may be exceeded, and whether a more
accurate and sophisticated modeling procedure would be warranted to make the impact
determination. The sections that follow describe:

e Screening procedures;

e Refined air quality impact analysis;

» Existing ambient pollutant concentrations and preconstruction monitoring;
¢ Results of the ambient air quality modeling analyses; and

e PSD increment consumption.

The screening and refined air quality impact analyses were performed using the latest version of
the Industrial Source Complex, Short-Term Model ISCST3 (Version 00101).. ISCST3 is a
versatile Gaussian dispersion model capable of assessing impacts from a variety of separate
sources in regions of simple, intermediate, and complex terrain. The model can account for
settling and dry deposition of particulate; area, line, and volume sources; plume rise as a function
of downwind distance; separation of point sources; and elevated receptors. The model is capable
of estimating concentrations for a wide range of averaging times (from one hour to one year).
Impacts in simple terrain under downwash conditions, particularly areas close to the stack where
building downwash may occur, were also estimated using the ISCST3 model.

Inputs required by the ISCST3 model include the following:

e Model options;

e Meteorological data;

e Source data; and

¢ - Receptor data.
Model options refer to user selections that account for conditions specific to the area being
modeled or to the emissions source that needs to be examined. Examples of model options
include use of site-specific vertical profiles of wind speed and temperature; consideration of
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stack and building wake effects; and time-dependent exponential decay of pollutants. The model
supplies recommended default options for'the user. Except where explicitly stated, such as for
building downwash (described in more detail below), default values were used. A number of
these default values are required for EPA and local District approval of model results.

The EPA regulatory: default options used include stacktip downwash-effects; buoyancy-induced
dispersion for heated effluent; and exclusion of calm meteorological conditions (wind speeds of
less than one meter per second) from the dispersion calculations.

The performance of ISCST3 is improved by the use of actual meteorological data. The EPA
criteria for determining whether the meteorological data are representative are the proximity of
the meteorological monitoring site to the area under consideration; the complexity of the terrain;
the exposure of the meteorological monitoring site; and the period of time during which the data
are collected. The meteorological data set determined to be representative for use for the
proposed Project consists of data collected by PG&E at MBPP between 1994 and 1996. These
data meet the EPA criteria for representatlveness as follows:

e Proximity: The data were collected on-site, and thus meet the criteria for proximity.

e Complexity of Terrain and Exposure of Meteorological Monitoring Site: The terrain
surrounding the meteorological station is the same as the terrain surrounding the Project:
fairly flat with small, isolated hills nearby and complex terrain approximately one mile to

~ the east. There are no terrain features that would cause the meteorological data to be
affected dlfferently than the Project site, so the exposure of the station and the Project are
identical.

e Period of Data Collection: Meteorological data have been collected at the meteorological

* station for many years. The 1994 through 1996 data set was selected by the SLOCAPCD
as representing recent available data and spanning a three—year period to provide
exposure to a variety of meteorological conditions. As the data were collected on-site,
one year of meteorological data would be sufficient under EPA guidelines.

The required emission source data inputs to ISCST3 include source locations, source elevations,
stack heights, stack diameters, stack exit temperaturés and velocities, and emission rates. The
source locations are specified for a Cartesian (X,y) coordinate system where x and y are distances
East and North in meters, respectively. The stack height that can be used in the model is limited
by federal Good Engineering Practice (GEP) stack height restrictions, discussed in more detail
below. In addition, ISCST3 requires nearby building dimension data to calculate the impacts of
building downwash.
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The determination of an appropriate height for an exhaust stack is based on a number of factors, .
including engineering, public health, and aesthetics. The engineering factors ensure that the
stack is designed to allow the stack gases to move efficiently. In addition, the stack must be
designed so that the air emissions in the exhaust gas can be accurately measured. The height of
the stack and the speed and temperature of the exhaust gases determine the shape and dimensions
of the exhaust plume under different weather conditions. These engineering factors usually
influence the shape, diameter, and height of the stack.

. Public health considerations ensure that the stack will not result in unhealthy concentrations of
air pollutants under any combination of operating conditions and weather conditions. These
factors relate to stack diameter and height.

The aesthetic factors ensure that the stack presents the minimum possible disturbance to

viewsheds, and principally relate to stack height.

When all three of these considerations are combined, the stack shape and diameter are
established through engineering design parameters and the stack height is set at the lowest height
where the engineering and public health criteria are met. The aesthetic considerations are -
accommodated to the extent possible once compliance with the engineering and public health
criteria is achieved. In the case of the new units at the MBPP, the minimum height required to
meet all of the engineering criteria was 145 feet. This, then, became the first height evaluated for
air quality and public health impacts. The air quality impacts were evaluated for the complete
range of turbine operating conditions using three full years of weather data collected at the site.
This process ensured that all possible combinations of turbine operating conditions and weather
conditions were evaluated.. The results of this worst-case analysis were compared with
applicable state and federal air quality standards and health risk levels. The analysis showed that
the 145-foot stack height would not result in unhealthy air quality impacts; consequently, this
stack height was accepted for the Project design.

For the purposes of modeling, a stack height beyond what is required by Good Engineering
Practices (GEP) is not allowed (40 CFR 52.21 (h)). However, this requirement does not place a
limit on the actual constructed height of a stack. GEP, as used in modeling analyses, is.the
height necessary to ensure that emissions from the stack do not result in excessive concentrations
of any air pollutant in the immediate vicinity of the source as a result of atmospheric downwash, -
eddies, or wakes that may be created by the source itself, nearby structures, or nearby terrain .
obstacles. In addition, the GEP modeling restriction assures that any required regulatory.control
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measure is not compromised by the effect of that portion of the stack that exceeds the GEP. The
EPA guidance (EPA, 1985) for determining GEP stack height is as follows:

H, = H+1.5L
where .
H, = Good Engineering Practice stack height, measured from the ground-level elevation
at the base of the stack . .
H = height of nearby structure(s) measured from the ground-level elevation at the base
of the stack ‘
L = lesser dimension, height or projected width, of nearby structure(s)

In using this equation, the guidance document indicates that both the height and width of the
structure are determined from the frontal area of the structure, projected onto a plane
perpendicular to the direction of the wind.

For the turbine/HRSG stacks, the nearby (influencing) structures are the HRSGs, which are

90 feet (27.43 meters [m]) high and 198 feet (60.4 m) long. Thus H=L =90 feet, and

H, = (2.5 * 90 ft) = 225 fi, and the proposed stack height of 145 feet does not exceed GEP stack
height. ‘

For the boiler stacks, the nearby structure is the boiler building, which is 153 feet high and
has a projected width of 217 feet. For this building, H =L = 153 feet and H, = 383 feet.
Thus the boiler stacks cannot be modeled at their full physical he1ght of 450 feet; the heights
are GEP-limited to 383 feet.

For regulatory applications, a building is considered sufficiently close to a stack to cause wake.
effects when the distance between the stack and the nearest part of the building is less than or
equal to five times the lesser of the height or the projected width of the building. "

For the buildings analyzed as downwash structures, the building dimensions, accurate to + 1 foot,
were obtained from the facility plot plans. The'building dimensions were analyzed using
software designed specifically for this purpose (program BEE-BPIP (Building Profile Input
Program), Bowman Environmental Engineering, Dallas, TX) to derive 36 wind-direction-specific
building heights and projected building widths for use in building wake calculations. The
building dimensions used in the GEP analysis are shown in Appendix 6.2-2, Figure 6.2-2.1.
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Screening Procedures :

To ensure the impacts analyzed were for maximum emission levels and worst-case dispersion
conditions, a screening procedure was used to determine the inputs to the impact modeling. The
screening procedure analyzed the turbine operating conditions that would result in the maximum
impacts on a pollutant-specific basis. The operating conditions examined in this screening
analysis, along with their exhaust and emission characteristics, are shown in Appendix 6.2-2,
Table 6.2-2.1. These operating conditions represent a range of turbine loads (100% with duct
firing, 100% without duct firing, and 50%) at maximum and minimum anticipated operating
temperatures (85°-and 34°F).

The operating conditions were screened for worst-case ambient impact using EPA’s ISCST3
model and the meteorological data described above. The screening analysis showed that
maximum ground-level concentrations for all pollutants and avéraging periods except annual
PM,, result during 100% load operation with duct firing at the maximum nominal temperature
(85°). Maximum annual PM,, impacts are predicted to occur during 50% load operation at
maximum nominal temperature. The results of the screening procedure are presented in
Appendix 6.2-2, Table 6.2-2.2. The stack parameters for the turbine operating condition that
produced the maximum modeled impact for each pollutant and averaging period were then used
in the refined modeling analysis to evaluate the modeled impacts of the entire Project for each

pollutant and averaging period.

The screening analysis included both simple and complex terrain. Terrain features were taken .
from USGS DEM data and 7.5-minute quadrangle maps of the area. For the screening analysis,
a coarse Cartesian grid of receptors spaced at 180 meters was used with a finer grid, spaced at -
25 meters, around the facility fenceline. The coarse grid extended to approximately seven
kilometers east of the facility and three kilometers in the other directions to ensure that maximum

turbine impacts were identified.

Refined Air Qualzty Impact Analysis , _

The complete modeling input for each pollutant and averaging period is shown in Appendix
6.2-2, Tables 6.2-2.3 and 2.4. As discussed above, the turbine stack parameters used in modeling
the impacts for each pollutant and averaging period reflected the worst-case turbine operating
condition for that pollutant and averaging period identified in the screening analysis. Boiler
emissions reflect actual average emission rates during the most recent three-year period.
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In evaluatmg ambient impacts of the Project, the turbines alone were modeled. This results in a
conservative, worst-case estimate of Project impacts, as it does not reflect the benefits of
eliminating emissions from existing Units 1 through 4.

The model receptor gnd was derived from 30 x 30 meter DEM data. Imtlally, al180x 180 meter
interval coarse receptor grid was extended in the four. cardinal directions from the stack. The
Cartesian grid extended seven kilometers to the east of the facility center and three k1lometers in
the other directions. Receptors were also placed i in Cayucos, Los Osos, and Carnbna

Fine receptor grids (60 x 60 meter) were used in areas where the coarse grid analysis indicated
modeled maxima would be located. Receptors over the bay and ocean were included in both the
coarse and fine grids. A map showing the layout of the modeling grid is presented in Figure 6.2-

Receptors for the refined modeling analys:s were from USGS DEM data for three 7.5-minute
quadrangles (Morro Bay South, Morro Bay North, and Cayucos). The coarse grid contained a
total of 2,356 receptors. The refined grids contamed a total of 1,203 receptors.

Specialized M odeling Analyses
e Fumigation Modeling: Fumlgatlon oceurs when a stable layer of air lies a short dlstance
above the release point of a plume and unstable air lies below. Under these conditions, an
exhaust plume may be drawn to the ground with little diffusion, causing high ground-level
pollutant concentrations. Although fumigation conditions rarely last as long as one hour,
relatively high ground-level concentrations may be reached during that time.

The SCREEN3 model was used to evaluate maximum ground-level concentrations for
short-term averaging periods (24 hours or less) under fumigation conditions. EPA
guidance (1992) was followed in evaluating fumigation impacts. Emission rates and stack
parameters for the refined modeling analysis were used in the fumigation analysis. Since
SCREENS3 is a single source model, a single turbine was modeled and the impacts were
multiplied by four to determine total impacts under fumigation conditions.

Calculation of inversion breakup fumigation impacts is shown in Appendix 6.2-2,
Table 6.2-2.5.

e Shoreline Fumigation Modeling: Shoreline fumigation modeling was also conducted to
determine the impacts as a result of overwater plume dispersion. Because land surfaces
tend both to heat and to cool more rapidly than water, shoreline fumigation tends to occur
on sunny days when the denser cooler air over water displaces the warmer, lighter air over
land. During an inland sea breeze, the unstable air over land gradually increases in depth
with inland distance. The boundary between the stable air over the water and the unstable
air over the land and the wind speed determine if the plume will loop down before much.
dispersion of the pollutants has occurred.
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SCREENS3 can examine sources within 3000 meters of a large body of water, and was used
to calculate the maximum shoreline fumigation impact. The model uses a stable onshore
flow and a wind speed of 2.5 meters per second; the maximum ground-level shoreline
fumigation concentration is assumed by the model to occur where the top of the stable
plume intersects the top of the well-mixed thermal inversion boundary layer (TIBL). The
model TIBL height was varied in accordance with BAAQMD procedures” (between 2 and
6) to determine the highest shoreline fumigation impact. The worst-case (highest) impact
was used in determining facility impacts due to shoreline fumigation. In accordance with
EPA guidance, shoreline fumigation was assumed to persist for a maximum of 90 minutes,
and the impacts on all short-term averaging periods were assessed.

Calculation of shoreline fumigation impacts is also shown in Appendix 6.2-2,
Table 6.2-2.5.

e Turbine Startup: Facility impacts were also modeled during the startup of two turbines to
evaluate short-term impacts under startup conditions. This analysis included two turbines
in startup and two turbines at maximum load with duct firing. Emission rates during
startup were based on an engineering analysis of available data, which included source test
data from startups of the GE ‘gas turbine at the Crockett Cogeneration Project. A summary
of the data evaluated in developing these emission rates was shown in Appendix 6.2-1,
Table 6.2-1.4. The hourly startup emission rates shown for NOx and CO are hourly
average values over the startup period. Maximum hourly emissions during a single hour
are expected to be no higher than 1.5 times the average hourly startup emissions, and these
max1mum hourly rates were used in evaluating startup impacts.

Turbine'exhaust parameters for the minimum:operating load point (50%) were used to
characterize turbine exhaust during startup. Startup impacts were evaluated for both the
one- and three-hour averaging periods using ISCST3**. Emission rates and stack
parameters used in the startup modeling analysis are shown in Table 6.2-34 below.
Calculation of startup impacts is shown in more detail in Appendix 6.2-2, Table 6.2-2.6.

*  BAAQMD procedures unplement the EPA guidance on evaluating shoreline furmganon (EPA 1992).
** The ISC_OLM version of the ISCST3 model was used with concurrent ozone data from the District’s Morro
Bay monitoring station to determine hourly NO, impacts under startup and commissioning conditions. -
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- TABLE 6.2-34 S
EMISSION RATES AND STACK PARAMETERS USED IN MODELING ANALYSIS
FOR TURBINE STARTUP EMISSIONS IMPACTS :

BASE LOAD
WITH DUCT
PARAMETER UNITS STARTUP FIRING
Turbine stack temperature degrees K 344.1 353.6
Turbine exhaust velocity meters per second 12.13 18.41
One-hour average impacts
NOx emission rate ' pounds per hour C 120 18.75
SO, emission rate pounds per hour 0.77 1.45 5
CO emission rate pounds per hour 1240 - 2741
' Three-hour average impacts
. NOx emission rate -- -- --
SO, emission rate pounds per hour 0.77 1.45
CO emission rate - ' -- T

Turbine Commissioning: Two high-emissions scenarios are possible during
commissioning. The first would be the period of time prior to SCR system installation
when the combustor is being tuned. Under this scenario, NOx emissions would be high
because the NOx emissions control system would not be functioning and because the
combustor would not be tuned for optimum performance. CO emissions would also be
high because combustor performance would not be optimized; however, since there is no
external CO control for the turbines, CO emissions during commissioning are not expected
to be any higher than CO emissions evaluated during startup operations.

The second high-emissions scenario would occur when the combustor has been tuned but
the SCR installation is not complete, and other parts of the turbine operating system are
being checked out. This is likely to occur under transient conditions, characterized by 50
percent load operation. Since the combustor would be tuned but the SCR installation
would not be complete, CO levels would not be expected to be elevated but NOx levels
would again be hlgh Therefore, this analy51s w111 be hm1ted to amblent NO, impacts
during commissioning.

Fog Effects on Dispersion: Fog is the result of specific meteorological conditions (very
high relative humidity, often accompanied by low wind speeds) that generally occur in the
lower atmosphere. The conditions that produce fog are contained within the
meteorological data that were collected near the power plant. Dispersion during fogg
conditions was evaluated by isolating these meteorological conditions in the three-year
meteorological data set and comparing modeled short-term impacts under these conditions
with the maximum modeled impacts under all meteorological conditions.
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6.2.6.3.2 Results of the Ambient Air Quality Modehng Analyses

Maximum baseline and future facility impacts are summarized in Tables 6.2-35 and 6.2-36,
respectively. The analysis shows that the maximum impacts from the existing boilers and the
new turbines occur on Morro Rock. Shoreline fumigation dispersion conditions produce the

maximum short-term turbine impacts.

TABLE 6.2-35

SUMMARY OF RESULTS FROM REFINED MODELING ANALYSES: EXISTING
BOILERS:
MORRO BAY POWER PLANT
. MODELED CONCENTRATIONS
POLLUTANT AVERAGING TIME . (ug/m*) v
High Highest Second High®

NOX! 1-hour ‘222 7 n/a
Annual 2.0 n/a
_1-hour 3.22 n/a

e 3-hour n/a 2.31

2 24-hour 0.90 0.61
Annual 0.03 n/a

co I-hour 416.2 408.2

8-hour 224.4 184.1

24-hour 11.4 7.82
PM,o Annual 0.33 wa

M Modeled using ISC_OLM with concurrent ozone data to account for ozone limiting of NOx formation.

® H2H concentrations used for comparison with short-term federal standards.

Impacts During Turbine Commissioning o
As discussed above, there are two potential scenarios during turbine commissioning

activities under which NO, impacts could be higher than under other operating conditions

already evaluated.

Scenario 1: Under this scenario, NOx emissions can be conservatively estimated to be
twice the guaranteed turbine-out level of 25 ppmvd @ 15 percent O,, or 50 ppm. If

operation under this condition were to continue for 1 hour, maximum hourly NOx emissions

at full load would be (50 ppm / 2.5 ppm) * 16.72 Ibs/hr = 334.4 Ibs/hr.
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TABLE 6.2-36
SUMMARY OF RESULTS FROM REFINED MODELING ANALYSES: TURBINES

MORRO BAY POWER PLANT
MODELED CONCENTRATIONS
: (ng/m’)
AVG ISCST3
POLLUTANT
TIME Hi SHORELINE .
ghest .
High Second FUMIGATION | FUMIGATION STARTUP
3 High ‘
. 1-hour 2204 n/a 13.3 105.1 185.9
NOx Annual 2.6 n/a - - -
1-hour 17.3 ‘n/a 1.03 8.1 11.9
SO 3-hour 11.9 10.4 0.93 4.1 8.3
2 24-hour 27 - 22 1041 0.54 Cem
Annual 0.23 n/a - - -
co 1-hour 326.3 317.0 19.5 153.6 . 8,615.4
. 8-hour 1,508.3 1,249.6 159.3 347.7 -
CUPM 24-hour . 242 20.2 3.6 4.6 -
1o Annual ~ 2.7 n/a - - -

() Modeled using ISC_OLM with concurrent ozone data to account for ozone limiting of NO, formation.

@ H2H concentrations used for comparison with short-term federal standards

Scenario 2: Under these lower load conditions, NOx emissions could be as high as

100 ppm @ 15 percent O,. Based on the transient nature of the loads, the average fuel

consumption would be expected to be equivalent to half the full load flow rate, or
925 MMBtwhr. Worst-case hourly NOx emissions under this scenario would be

(100 ppmy/2.5 ppm) * 8.36 Ibs/hr = 334.4 Ibs/hr.

As the maximum hourly emissions under each scenario are expected to be the same, the

maximum modeled NO, impact will occur under the turbine operating conditions that are

less favorable for dispersion. These conditions are expected to occur at 50 percent load,

because exhaust mass flow and thus final plume rise are lower than at full load. .

The results of the turbine screening analysis can be used to evaluate modeled NOx impacts

of a single turbine at this emission rate. The screening analysis showed that the highest
one-hour unit impact is 27.17 pg/m’ per g/s. Using the 334.4 Ib/hr (42.13 g/s) emission rate

derived above yields a maximum one-hour NOx impact under either scenario of

1,144.8 pg/m’ before ozone limiting. With ozone limiting, the highest one-hour NO,

concentration during commissioning is not expected to exceed 210.8 pg/m’. Using the

background NO, concentration of 122 pg/m’, the total impact will not exceed 332.8 pg/m’,

which is well below the state one-hour NO, standard of 470 pg/m’.
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Fog Effects on Dispersion : o

In the 1994 meteorological data set, about 29% of all hours were 1dent1ﬁed as havmg < )
eteorologlcal conditions that would be expected to produce fog, based on a relative humidity in

excess of 91.7 %. This criterion ylelds 51% of all days at Morro Bay in 1994 having at least one

hour of fog, which corresponds to the long-term fog statistics shown by the National Weather

Service at the Point Mugu station. Emissions from the existing boilers and the new turbines were

modeled separately using ISCST3 and these meteorological conditions to evaluate ambient

impacts of the existing and proposed power plants under foggy conditions. The modeling results

show that the weather conditions that cause fog can also affect dispersion, mostly depending on

the mixing height and the persistence of the wind direction. Fog by itself only indirectly affects

dispersion, usually through its influence on establishing mixing height. Maximum impacts are

lower on Morro Rock when it is foggy, because mixing heights are usually higher than when

there is no fog. However, impacts on other hills to the north-northeast, east-northeast and -

- southeast of the power plant are higher when it is foggy because the prevailing winds appear to

be more persistent than when there is no fog. Since the foggy and non-foggy conditions alike are

included in the three-year meteorological data set used to model impacts for the project, the

effects of fog on dispersion are reflected in the results reported in Table 6.2-36.

Ambient Air Quality Impacts

To determine the maximum ground-level impacts on ambient air quality for comparison to'the

applicable standards, modeled worst-case impacts (shown in Table 6.2-36) were added to |

maximum observed background concentrations.

For background ambient pollutant conicentrations for those pollutants that do not exceed the PSD
monitoring exemption levels (see below), EPA guldehnes (Section 2. 4 EPA, 1987) state that the
existing monitoring data must be representative of the proposed facility impact area. '‘ARB
monitors ambient NO, and CO concentrations in San Luis Obispo, less than 20 miles from
MBPP. This monitoring station is situated in a more developed area than the power plant, and
concentrations monitored there are expected to be somewhat higher than those at Morro Bay. |
S0, is monitored in Grover City, approximately 20 miles southeast of Morro Bay; SO, |
monitoring at Morro Bay ended after 1995. ‘During the period when SO, coricentrations were
monitored in both locations, Grover City concentrations were consistently higher than those
measured in Morro Bay. Therefore, the most recent concentrations monitored in Grover City
provide a conservatlvely high background concentration for SO, at Morro Bay. ARB also
monitors PM,, at Morro Bay. The most recent three years (Section 2.4.3 of EPA guidelines, ‘ < \
1987) of the existing monitoring data are used for background ambient pollutant concentrations.
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Table 6.2-37 presents the maximum concentrations of NOx, SO,, CO, and PM,, recorded for

1996 through 1998 from the San Luis Obispo, Grover City, and Morro Bay monitoring stations.

Maximum ground-level impacts due to operation of the faéility are shown together with the
ambient air quality standards in T'able'6;2-‘38. Despite the conservative (overpredictive)
assumptions used throughout the analysis, the results indicate that the addition of the new
turbines at MBPP will not cause or éontribute to violations of any state or federal air quality
standards, with the exception of the state PM,, standard. For this pollutant, existing .
concentrations already exceed the state standard; however, as discussed further below, the
proposed Project will result in a cumulative impact that is below PSD significance levels. ‘In

addition, offsets will be provided for the net increase in PMlo emissions from the Project; thls is

also discussed further below.

TABLE 6 2-37
MAXIMUM BACKGROUND CONCENTRATIONS, 1997-1999 (pg/m’)
POLLUTANT AVERAGING TIME 1997 1998 I 1999
San Luis Obispo Monitoring Station
NO, i-Hour 122 115 120
Annual 25 23 25
- CO 1-Hour - 6,988 - 4,571 5,714
8-Hour 3,028 2,555 3,444
- Grover City Monitoring Station S '
S0, 1-Hour - - 106 47 104
24-hour 8 10 13.
Annual 0 0 0
Morro Bay Monitoring Station
PM,, . 24-Hour .57 33 39
Annual (AAM)' .20.6 135 144
Annual (AGM)? 18.6 14.6 15.7
-~ ™ Annual Arithmetic Mean
@ Annual Geometric Mean
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| ' TABLE 6.2-38
- MODELED MAXIMUM PROJECT IMPACTS: NEW TURBINES ONLY "
INCLUDING IMPACTS ON MORRO ROCK

MORRO BAY POWER PLANT
PROJECT IMPACT :
(pg/m’) TOTAL - TOTAL
T Highest BACK- IMPACT STATE " | IMPACT FEDERAL
. AVG Second | GROUND | (High) - STD. (H2H) STD
POLLUTANT TIME High High | (ng/m’) | (pg/m’) (ng/m’) (ng/m’) (ng/m’)
NO, 1-hour 220.4 - 122 3424 470 - -
Annual . 26 - 25 - 1 - 27.6 100
SO, 1-hour 17.3 - 106 1233 650 -
24-hour 11.9 10.4 13 24.9 109 23.4 365
Annual - 0.23 - 0 0.23 - A 0.23. 80
co 1-hour 8,615.4 - 6,988 15,603 23,000 15603 | 40,000
’ 8-hour 15083 | 1,249.6 3444 | 4,952 10,000 4,694 10,000 °
PM,, 24'h°“§ 242 202 57 81.2 50 772 ' 150
Annual(!) 2.7 - 20.6 233 30 - -
Annual®) 2.7 - 18.6 - - 213 50
& Annual Arithmetic Mean.

(2 .
Annual Geometric Mean.

Ambient Air Quality Impacts in Other Locations

To provide a more cornplete assessment of the ambient 1mpacts of the Project on the community,
impacts were also evaluated in the nearby towns of Cambria, Cayucos and Los Osos. Table 6.2-
39 shows that Project impacts in those communities will be much lower than the maximum

concentrations shown in Table 6.2-38.

TABLE 6. 2 39
MAXIMUM MODELED CONCENTRATIONS IN NEARBY CO‘\rIMUNITIES
MORRO BAY POWER PLANT
Averaging Maximum Modeled Concentration from ISCST3, ug/m’
Pollutant Period Morro Bay Cambria Cayucos Los Osos
NO, 1-hour 220 7.6 10.9 10.9
annual 2.9 0.09 0.10 0.08
SOx 1-hour 17.3 0.6 0.8 0.8
3-hour 11.9 04 0.5 0.5
24-hour 2.7 0.08 0.2 0.1
annual 0.23 0.007 0.008 0.006
CO 1-hour 326.3 11.1 15.9 16.0
8-hour 1,508.3 38.0 55.1 69.6
PM,, 24-hour 24.2 0.7 1.5 1.0
annual 2.7 0.07 0.1 0.07
6.2-60
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6.2.6.3.3 PSD Requirements
Applicability of PSD Requirements } _

Because the Project is considered a major modification to a major stationary source, compliance
with PSD requlrements must be demonstrated. The PSD program was established to allow
emission increases (increments of consumption) that do not result in significant deterioration of
ambient air quality in areas where criteria pollutants have not exceeded NAAQS. For the

purposes of determining compliance with the requirements of the PSD program, the foIlowing

regulatory procedure is used. =

e Facility emissions are evaluated to determine if the magnitude of emissions may cause
significant ambient air quality impacts. Because this facility is a modification to an-
existing major facility, the level of emissions that requires an ana1y51s of amblent impacts
is determined on a pollutant-specific basis. ‘

e Ifan ambient air quality impact analysis is required, the analysis is first used to determine
if the impact levels are significant. The determination of significance is based on whether

.the ambient impacts exceed established significance levels (40 CFR 51.165(b)(2)). Ifthe -

significance levels are not exceeded, no further analysis is required. However, for CEQA
purposes, a full analysis is required regardless of the modeled impacts.

e Ifthe significance levels are exceeded, an analysis is required to demonstrate that the
allowable increments will not be excéeded on a pollutant-specific basis. Increments are
the maximum increases in concentratlon that are allowed to occur above the baseline -

" concentration. ' ‘ ‘

The net increase in facility emissions from Table 6.2-30 is compared with the PSD thresholds for
major modifications in Table 6.2-40. This comparison shows that the Project will result in a
significant increase only for PM,, emissions. The Project will result in net reductions in NOx,
VOC, and CO emissions. The increase in emissions of SO, from the facility will be below the
40 ton per year threshold, so will not be significant. Thus, the Pro_yect is subject to PSD
requirements only for PM,,. ' ‘
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TABLE 6.2-40

COMPARISON OF EMISSIONS INCREASE ' -
WITH FEDERAL PSD SIGNIFICANT EMISSIONS LEVELS L (
MORRO BAY POWER PLANT .
NET INCREASE ' PSD SIGNIFICANT
POLLUTANT . - (REDUCTION) EMISSION LEVELS FUREHEE‘-‘U;’*RI‘E"B‘;YS‘S
(tons per year) , (tons per year) Qv S
Nox - (563.0) ' ' 40 NO
SO, ‘ 13.0 - 40 ‘'NO
vocC o @45 . : ‘ 40 ‘ : NO
co (518.7) 100 N0 . |
PM,, 76.0 15 YES :

Preconstruction Monitoring , .

To ensure that the impacts from the facility will not cause or contribute to a violation of an
ambient air quality standard or an exceedance of a PSD increment, an analysis of the éxisting air
quality in the area of the facility is necessary. The federal PSD regulation requires

preconstruction ambient air quality monitoring data for the purposes of establishing background
pollutant concentrations in the impact area (40 CFR 52.21 (m)(iii)) of any pollutant for which the
project is subject to PSD review. However, a project may be exempted from this requirement if
the predicted air quality impacts of the net emissions increase from the proposed modification do
not exceed de minimis levels. _ . _ (
A facility may, with EPA’s approval, rely on air quality monitoring data collected at nearby,
representative monitoring stations to satisfy the requirement for preconstruction monitoring. In
such a case, in accordance with Section 2.4 of the EPA PSD guideline, the lést three years of
ambient monitoring data may be used if they are repreéentative of air quality in the location of

the maximum concentration increase from the proposed source. |

Max1rnum deeled PM,, impacts from the turbines alone are compared with federal PSD
de minimis levels in Table 6.2-41. Maximum impacts exceed de minimis levels.

TABLE 6.2-41 A

COMPARISON OF MODELED CONCENTRATIONS (TURBINES ALONE) -
WITH FEDERAL PSD PRECONSTRUCTION MONITORING THRESHOLDS

EXEMPTION MAXIMUM MODELED
POLLUTANT AVERAGING CONCENTRATION CONCENTRATION!
TIME N .
(rg/m’) (pg/m’) . 7
PM,, 24 hours 10 20.2 (

() Highest second-high concentration used for comparison with federal requirements.
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In general, the preconstruction monitoring threshold is exceeded only on Morro Rock.

Maximum modeled concentrations of PM,, are below the th_reshold in all other locations (see
Table 6.2-44, below). In addition,l a modeling analysis of impacts from the existing boilers at
MBPP shows a 24-hour average PM,, concentration from those boilers of slightly over 11 ug/m”®.
Because the existing boilers are being shut down as part of this Project, the overall Project
ifnpact is significantly less than the modeled concentration of 20.2 ug/m’. The wind roses
presented in F igufes 6.2-5a through 6.2-7e of the application show that prevaiiing"\;/ir‘lds in the
Project area are onshore winds, so existing concentrations of all pollutants on the rock, which is
upwind of the City of Morro Bay and other inland urban areas, can be expected to'be much lower
than concentrations monitored in other locations.

The applicant believes that ambient monitoring data exist that are representative of existing air
quality in the Project area so that additional preconstruction monitoring is not necessary. All of
the background ambient air quality data used in this analysis were collected in accordance with
ARB guidance and reflect concentrations monitored within the past three years; thus, the data
meet the EPA criteria for data quality and currentness.

To represent existing PM,, concentrations, the applicant proposes to use ambient PM,,
ihonitdring data collected at the Morro Bay monitoring station, approximately one mile east-
southeast of the power plant (see Figure 6.2- 17 for locations of plant and monitoring station).
Based on the predominant onshore winds, this momtonng station is downwind of the power
plant most of the time, so concentrations measured at the station would be expected to represent
existing emissions from the power plant as well as PM,, emissions from other sources in the City
of Morro Bay. The PM,, data presented in Table 6.2-37 show that PM,, levels in Morro Bay are
generally low: approx1mately 1/3 of the federal standard. By usmg the 1997 monitored
maximum value of 57 ug/m3 (by far the highest concentration monitored in Morro Bay over the
past four years), the applicant believes that the background concentrations of PM,, in the vicinity
of the Project are being conservatively overestimated. '

Further, a comparison of the 1997," 1998, and 1999 monitored PM,, concentrations in other
nearby locations indicates that PM,, concentrations in the region remain well below the federal
standard. This comparison is shown in Table 6.2-42 below. Therefore, the addition of the
Project would not be expected to brmg amblent PM10 levels anywhere near the nat1onal amblent
air quality standard. ' ’
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. TABLE 6.2-42.
MONITORED 24-HOUR AVERAGE PMm CONCENTRATIONS
IN THE VICINITY OF MORRO BAY POWER PLANT '

Calendar Year ‘ Distance/Direction from
Monitoring Station. |- .. 1997 . 1998 © 1999 .| Morro Bay Power Plant (mi)
Morro Bay = .. 57 33 -39 ~1 (ESE)
San Luis Obispo’ 55 32 44 : ~13 (SE)
Atascadero 70 47 43 . ~13 (NE)

Assessment of Significance for PSD

The maximum modeled PM,, impacts due to the Proj ect are compared with the federal PSD
significance levels in Table 6.2-43 below. Again, because the net increases of emissions of
all pollutants except PM,, are below the PSD significant emissions thresholds, this analysis
is not required under PSD for the other criteria pollutants.

TABLE 6.2-43
MAXIMUM MODELED IMPACTS AND
FEDERAL PSD SIGNIFICANCE THRESHOLDS

MORRO BAY POWER PLANT
FEDERAL PSD '
. MODELED SIGNIFICANT
POLLUTANT AVET‘}QC;;‘NG IMPACTS! Sﬁgég\olfgg UNDER FEDERAL
. , (ught? , , PSD?
PM 24 hours : . 20.2 5, YES
10 annual 2.7 1 "YES

() Highest second high used for 24-hour averaging period, highest modeled concentration used for annual
averaging period.

This comparison shows that embient vifnpae_»ts of P-M,O from the‘P'rojec‘t are significant for PSD.

Assessment of Szgmf cance for CEQA |

One commonly used measure of the significance of ambient Project lmpacts is the PSD
significance levels. The maximum modeled impacts from the facility are compared with these
significance levels in Table 6.2-44 below. This comparison shows that the significance levels for
air quality irnpacts in Class II areas are exceeded for NOx, SO,, one-hour CO, and annual PM,,
only on Morro Rock. The 51gmﬁcance level for 8-hour CO and 24-hour PM,, is exceeded in
other locat1ons as well. Although pubhc access to Morro Rock is proh1b1ted the state park
signage does not prevent physical access to the rock; therefore, under federal regulations, the
rock is considered ambient air. However, since the rock is not legally accessible to the public,
impacts there do not need to be evaluated for CEQA purposes. Since modeled impacts of all
pollutants other than CO and PM,, at all other locations are well below the significance levels,
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under CEQA, most amblent impacts of the Project do not exceed the federal s1gmﬁcance
thresholds. ‘ '
TABLE 6.2-44
COMPARISON OF MODELED IMPACTS FROM ISCST3
AND PSD SIGNIFICANCE THRESHOLDS

MORRO BAY POWER PLANT!
MAXIMUM MODELED
) | IMPACTSFROMISCST3, | FEDERALPsp | SIGTIEICANTUNDER -
POLLUTANT | AVERAGING pg/m? SIGNIFICANCE | -
TIME EXCLUDING | THRESHOLD, EXCLUDING
ALL MORRO pg/m’ ALL MORRO
LOCATIONS ek LOCATIONS ROCK
NO, Annual 2.9 0.9 1.0 YES NO
SO, 3-Hour "~ 10.4 3.8 25 NO NO
- | 24-Hour 22 £ 0.97 5 NO NO
. . Annual 0.2 0.1 1.0 NO NO
PM,, 24-Hour 202 8.7 5 YES T YES
Annual 2.7 0.8 1.0 YES NO
CO 1-Hour 317.0 121.6 2,000 NO NO
8-Hour 1,249.6 528.1 500 YES YES

() Highest second high used for short-term averaging periods, highest modeled concentration used for annual
averaging period.

This modeling analysis does not account for the reductions in ambient concentrations that will
occur from the shutdown of existing Units 1 through 4 at MBPP, or for the ambient reductions
that will occur from the additional PM,, and PM,, precursor offsets that will be provided. The
applicant believes that these CO and PM,, reductions will mxtlgate the lmpact of CO and PM,,
emissions from the Project. '

PSD Increment Consumption

Since the Project net emissions increases of NOx, CO, and SO, do not exceed PSD significance
levels, an increments analysis is required only-for PM,,. According to EPA Region IX staff, it
has been determined that the application for a PSD permit for the proposed modification will be
the first PSD application filed in San Luis Obispo County since the PSD trigger dates. Further,
based on consultations with Monterey Bay Unified APCD, Santa Barbara County APCD, and
San Joaquin Valley Unified APCD staffs, no PSD permits have been issued in those districts
since the trigger date for sources that would have an annual average impact greater than 1 pg/m’
in San Luis Obispo County. Therefore, the proposed Project would set the baseline date and is
the only increment-consuming source in the District. Compliance with the PM,, increments is
demonstrated by comparing the ambient impacts of the Project with the Class II increments for

PM,,. This comparison is shown in Table 6.2-45 below.
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e TABLE 6.2-45
COMPARISON OF MAXIMUM MODELED I]VIPACTS FROM ISCST3
AND PSD CLASS I PM,, INCREMENTS

MORRO BAY POWER PLANT"
MAXIMUM MODELED | . PSD CLASSI IN COMPLIANCE WITH
AVERAGING TIME IMPACT, pg/m’ INCREMENT, j1g/m’ INCREMENT?
24 hours 202 30 YES
annual 27 17 YES

™ Based on regulatory guidance, highest second high used for 24-hour averagmg period; highest modeled
.. concentration used for annual averaging period. . _

" Ambient Air Quality Impacts

Under the PSD regulations, the applicant must also make a demonstration that the Project will
not cause or contribute to a violation of NAAQS. This demonstration was made previously in
Tablé 6.2-40, |

Impacts in Class I Areas

Federal regulations limit the degradation of air quality in areas designated Class I by
imposing more stringent limits on air quality impacts there from new sources and
modifications.” The only area designated Class I by EPA within 100 km of the Project is the
San Rafael Wildemness in the Los Padres National Forest. Receptors were placed along the
boundary of the Class I area nearest the Project to evaluate the maximum modeled impacts.
of the Project on the area. Since the Project is significant only for CO and PM,,, only CO
and PM,, impacts are required to be modeled. However, for this analysis, all pollutants were

included.

The results of the modeling analysis are compared with the Class I increments in
Table 6.2-46. These results show that the modeled impacts of the Project in the nearby
Class I area are far below the PSD Class I increments and will not significantly degrade air

quality.

* Class I areas are areas designated by EPA as fequiring special protection, such as National Parks and National
Forests.
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. TABLE 6246 .
PROJECT IMPACTS IN CLASS I AREA

MORRO BAY POWER PLANT!
AVERAGING | IMPACT IN SAN RAFAEL WILDERNESS |  PSD CLASS I INCREMENT |
POLLUTANT BenIoD (ugh) (hg/m)
NO, Annual - 0.01 ' C25
, Annual ‘ 0.0009 ‘ 2
SO, 24 hours 0.005 5
3 hours . . 0.01" 28 .
o Annual _ 0.009 238
10 24 hours - 0.04 5.7

™ Based on regulatory guidance, highest second high used for 24-hour averaging period; highest modeled

concentration used for annual averaging period.

6.2.6 4Effects of Noncriteria Pollutants
6.2.6.4.1. Screening Health Risk Assessment
The health risk assessment (HRA) conducted determined the expected 1mpact of potentlally ‘

toxic compound emissions. The HRA was conducted in accordance with CAPCOA (1993).
The acute and chronic hazard indices and carcinogenic risk were calculated using the most
recent OEHHA RELs and cancer unit risk factors. Inhalation cancer risk was adjusted for
multipathway exposure using multipathway adjustment factors developed by the South

Coast AQMD for risk assessments (SCAQMD 1998). The HRA estimated the offsite |
carcmogemc risk to the maximally exposed individual (MEI), as well as 1ndlcated any
adverse effects of non-carcmogemc compound emissions. Because of the conservatlsm
(overprediction) built into the established risk analysis methodology, the actual risks will be
lower than those estimated.

An HRA requires the following information:

~» Unit risk factors (or carcinogenic potency values) for carcmogemc compounds that may be"
emitted;
* Noncancer Reference Exposure levels (RELS) for determining noncarcinogenic health
impacts;
* One-hour and annual average emission rates for each compound of concern; and
* The maximum ambient one-hour and annual average concentration of each compound
off51te and at the location of each sensitive receptor.

The unit risk factor of a carcinogenic substance is the estimated probability of a person
contracting cancer as a result of constant exposure to an ambient concentration of 1 pg/m’
over a 70-year lifetime. This factor represents the theoretical probability of extra cancer
occurring in the exposed population assuming a 70-year lifetime exposure. The
carcinogenic risk for each pollutant emitted is the product of the unit risk factor and the
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modeled ambient concentration, adjusted as necessary to reflect multipathway exposure.
The carcinogenic risks from individual noncriteria pollutants are assumed to be additive, and
the total risk must be below 10 in one million.

An evaluation of the potential noncancer health effects from long-term (chronic) and short- -
term (acute) exposures has also been included in the HRA. Many of the carcinogenic
compounds also cause noncancer health effects and are therefore included inthe
determination of both cancer and noncancer effects. RELs are used as indicators of potential
adverse health effects. These exposure levels are generally based on the most sensitive
adverse health effect reported and are designed to protect the most sensitive individuals.
Section 6.16 (Public Health) discusses the significance criteria for both carcinogenic and
noncarcinogenic health effects in detail.

The noncriteria pollutants listed in Tables 6.2-32 and 6.2-33 were assessed for their health
risks at offsite receptors, including the sensitive receptors identified in Table 6.16-1 and
Figure 6.16-2.

The HRA results for the Project are presented in Table 6.2-47, and the detailed calculatlons
are provided in Appendlx 6.2-3.

The HRA results indicate that noncntena pollutant impacts from the Project will be well
below levels of SIgmﬁcant nsk The results also 1ndlcate that no sensitive receptors will be

adversely affected.

TABLE 6.2-47
HEALTH RISK ASSESSMENT RESULTS
MORRO BAY POWER PLANT

BASELINE PROJECT SIGNIFICANCE LEVEL g
Cancer Risk to Maximally . - - e . -
Exposed Individual (All Sources) 1.4 in one million ) :2.5 in one million 10 in one million
Cancer Risk to Maximally ‘
Exposed Individual (excluding <0.01 in one million . 1.1 in one million ~ 10 in one million
Emergency Diesel Engines) ‘ ) i
Acute Noncancer Hazard Index 0.06 04 o 1.0
Chronic Noncancer Hazard Index 0.002 0.009 1.0

6.2.6.4.2 SLOCAPCD Rule 219
SLOCAPCD Rule 219 (Toxics New Source Review) provides a mechamsm for evaluating

potential impacts of air emissions of toxic substances from new and modified sources. The .
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rule applies only when there is an increase in toxic emissions or the distance to the nearest -
receptor has decreased. The Project will not affect the operation of the existing Diesel fire -
pump engines, Diesel emergency generator, or gasoline storage and d1spensmg, so those

sources are not included in the assessment for purposes of thls rule.

Although the shutdown of the ex1stmg b01lers will ehmmate emissions of benzene and
formaldehyde from those sources, the new turbines w111 have slightly higher emissions of
benzene and formaldehyde and will also emit other noncriteria pollutants that have not been
attributed to the boilers in previous health risk assessments. Therefore, the assessment for
purposes of compliance with Rule 219 evaluates potential toxic impacts of the proposed new

turbines.

The noncriteria pollutant emissions from the new turbines are shoWn-in Table 6.2-33. Only

residential receptors were included in this analysis.

Acute and chronic chronic health hazard and cancer risk were assessed using the most recent
OEHHA RELs and unit risk 'factors ‘ Inhalation cancer risk was adjusted for multipathWay
exposure using multtpathway adjustment factors developed by the South Coast AQMD for
risk assessments (SCAQMD 1998). The results of this assessment are summanzed in Table
. 6.2-48 below. Health hazard index a_nd cancer risk calculations and a more detailed -

discussion of the Rule 219 risk assessment are included in Appendix 6.2-4.

TABLE 6.2-48

SLOCAPCD RULE 219 RISK ASSESSMENT RESULTS
MORRO BAY POWER PLANT
PROJECT SIGNIFICANCE LEVEL
Cancer Risk to Nearest Resident ‘ ‘ 0.1 in one million 1 in one million -
Acute Noncancer Hazard Index ' ' 0.08° R
Chronic Noncancer Hazard Index ; ’ 0.001 ' 0.1 -

6.2.6.5 Visibility Screening Analysis

The ISCST3 model was used in screening mode to evaluéte petential visibility impacts of |
the Project in the San Rafael Wilderness. The modeling followed screening guidance
provided by the Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2
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Summary Report, and by Trent Proctor and Mike McCorison of the U.S. Forest Service
(USFS) (Federal Land Manager [FLM])). -

ISCST3 was used with one year of hourly meteorological data from Morro Bay. In
accordance with FLM guidance, flat terrain was assumed. Receptors were placed along the
boundary of the Class I area closest to the Project site. Based on FLM Guidance, the
VISCREEN model was not used to assess coherent plume v151b111ty impacts because the
distance to the Class I area is greater than 50 kilometers. ‘

To assess visibility impacts at the Class I area, the 90® percentile background standard visual

range (SVR) of 236 kilometers was used, as recommended by Trent Proctor and Mike
McCorison of the USFS. This visual range corresponds to a background extinction
coefficient of 16.57 Mm™ (inverse Megameters). The relative humidity correction factor
(AARH)) was 1.99 for the Class [ area. The allowable level of acceptable change (LAC) to
extinction is 5 percent for USFS Class I areas.

Emission Rates

As discussed earlier, there will be a net reduction in emissions of most pollutants as a result
of the Project. Turbine emissions used in the ISCST3 modeling analysis of visibility
impacts were identical to those used in modehng the other 1mpacts from the Proj ect (see
Appendix 6.2-2, Table 6.2-2.4); however emission reductions were not modeled. The
visibility impact analysis assumes that particulate nitrate (NO,) is in the form of ammonium
nitrate (NH,NQO,) and that particulate sulfate (SO,) is in the form of ammonium sulfate -
((INH,),SO,). The visibility calculation is based on the resulting ambient concentrations of
NH,NO,, (NH,),SO,, and PM,,, along with representative relative humidity adjustment
factors. ~

Impacts ' : ,
The maximum 24 hour visibility 1mpact was generated by taking the maximum 24-hour

average value at each receptor, regardless of which season it occurred, and a531gmng it to T

“ represent the visibility impact at the San Rafael Wilderness. A 40 percent nitrate conversion
rate was assumed to persist for all seasons.

To calculate extinction coefficients, the following general equation is used:

Bex = bsy * AARH) + by,
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where:
b

ext

bdry

bCoarse

= particle scattering coefficient -

= 3[((NH,),SO,) + (NH,NO,)]

The quantities in brackets are the masses expressed in ug/m’ and can be broken down further

into the following equations:

N03

bCoarse

=3[1. 29(NO3)f(RH)]
beos = 3[1.375(SORH)]

= 0.6[PM,,]

The 24-hour average concentration data are summarized in Table 6.2-49. -

TABLE 6.2-49.
MAXIMUM PREDICTED 24-HOUR AVERAGE CONCENTRATIONS FROM ISCST3
MORRO BAY POWER PLANT
NO SO PM
CLASS [AREA (ugm) (ugm) (ughm)
San Rafael Wilderness 0.0727. 0.0086 0.0774

The above equations are used to calculate the extinction coefficients and to correct for f{RH)

=1.99 (except for be,,., Which is not corrected). Table 6.2-50 summarizes maximum -

extinction coefficients for each pollutant and total extinction.

TABLE 6.2-50 . .
MAXIMUM IMPACTS ON VISIBILITY IN PROTECTED AREA
MORRO BAY POWER PLANT .
74 HOUR AVERAGE | PERCENT
CLASSI Bros Bs0s Bcwse | VISIBILITY IMPACT | CHANGEIN | ACCEPTABLE
AREA Mml) | Mm1) | (Merl) Mo e CHANGE
SanRafael | gss99 | 0.0706 | 0.0464 0.6769 4.07 5
ilderness ‘

This calculation yields a change in ext1nct10n for the San Rafael Wllderness of 4.07 percent

whlch is less than the level of acceptable change of 5 percent for the Class I area.
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6.2.6.6 Construction and Demolition Impacts Analysis o
Analysis of the potential ambient impacts from air pollutants during the construction of the new

turbines and the demolition of the existing boilers and stacks includes an assessment of
emissions from vehicle and equipment exhaust and the fugitive dust generated from material
handling. A detailed analysis of the emissions and ambient impacts is included in Appendix 6.2-
5. With the exception of the maximum modeled 24-hour and annual average PM,, -

concentrations, the results of the analysis indicate that the maximum construction and demolition

impacts will be below the state and federal standards for all the criteria pollutants emitted. The
best available emission control techniques will be used for dust suppression and engine
emissions during construction and demolition.

The MBPP construction site impacts are not unusual in comparison to most construction sites;
construction sites that use good dust suppression techniques and low-emitting vehicles typically
do not cause violations of air quality standards. The ISCST3 model overpredicts PM,,
construction emission impacts due to the cold plume (i.e., ambient temperature) effect of dust
emissions. Therefore it is unlikely that the constructlon act1v1t1es will cause any v1olat10ns of the
PM,, standards.

Potential carcmogemc risks due to the brief exposure to Diesel exhaust dunng construction and
demolition opérations were also assessed. This analys1s shows that the carcmogemc risk due to
this exposure is expected to be well below the 10 in one million level considered to be

significant.

6.2.7 CONSISTENCY WITH REGULATORY REQUIREMENTS

6.2.7.1 Consistency with Federal Requirements . o

As discussed in Section 6.2.3, EPA has retained the authority to issue PSD permits for projects in
San Luis Obispo County. A separate PSD application will be filed with EPA Region IX to
obtain the necessary permit for the proposed modification, and will include the emissions and air
quality analyses contained in the AFC. The District has-been delegated authority by EPA to
1mp1ement and enforce most other federal requlrements that are apphcable to the facility,
including the new source performance standards. Compliance with the District regulations
ensures compliance and consistency with the corresponding federal requirements as well. The
facility will also be required to comply with the federal Acid Rain requirements (Title IV). Since
the Dlstnct has received delegation for 1mplement1ng Title IV through its Title V permit

program, MBPP will apply for a modification to the District Title V perrmt that will 1nclude the |

necessary requirements for compliance with the Title IV Acid Rain provisions.
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As discussed in AFC Section 6.2.5, Regulatory Setting, the federal PSD program requirements
apply on a pollutant-specific basis to the following: : o

¢ anew major facility that will emit 100 tpy or more, if it is one of the 20 PSD source

categories in the federal Clean Air Act, or a new facility that will emit 250 tpy or more;

- or ’ . ' '

¢ amajor modification to an existing major facility that will result in net emissions -
increases in excess of the significant emissions levels shown in Table 6.2-40.

The proposed Project is a major modification to an existing major facility. Therefore, it is
subject to the EPA PSD regulations. The emissions levels summarized in Table 6.2-40 showed -
that the Project will result in a net increase in PM,, emissions that exceeds:the PSD significance
threshold for that pollutant, and is therefore subject to PSD review for that pollutant. PSD
review is not required for any other pollutant.

As discussed above, the proposed major modification to a major stationary source result in an-
increase in PM,, emissions that exceeds the PSD trigger level, and therefore BACT must be used
for this pollutant. The discussion of BACT for this pollutant is prov1ded below in

Sectxon 6.2.6.3. '

40 CFR §52.21(k) requires that the modeling be conducted with appropriate meteorological and
topographic data necessary to estimate impacts. The MBPP modeling analyses used

US Geological Service topographic data for the surrounding area and weather data gathered
onsite by PG&E. '

40 CFR §52.21(k) also requires:a demonstration that emission increases.subject to the PSD.
program will not interfere with the attainment or maintenance of any NAAQS for each applicable
pollutant. As shown in Table 6.2-38, the proposed Project will not cause or contribute to an
exceedance of any federal ambient air quality standard. The modeling analysis is discussed in
detail in Section 6.2.6.2. ‘ ‘

For an application that triggers PSD'modeling requirements, 40 CFR §52.21(m) requires that
ambient monitoring data be gathered for one year preceding the submittal of a complete .
application, or an EPA-approved representative time period. However, if the air quality impacts
of the facility do not exceed the specified de minimis levels, on a pollutant-specific basis, the
facility is exempted from the preconstruction monitoring requirement. The air quality impacts of
the Project’s PM,, emissions are above the applicable de minimis level, as shown in Table 6.2-41,
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~ and therefore the exemption does not apply to the proposed Project. However, the CARB-and - —
District-operated ambient monitoring stations in Morro Bay, Grover City, and San Luis Obispo- < _

were shown to be representative of existing air quality in the vicinity of the Project, and were
used to determine existing ambient concentrations. - ' :

40 CFR §52.21(o) requires the applicant to provide an analysis of the impairment to visibility,
soils, and vegetation that would occur as a result of the proposed Project. These analyses are
provided in Sections 6.2.6.5; 6.4, and 6.6 of the AFC, respectively.

40 CFR §52.21(p) requires applicants to demonstrate that emissions from a new or modified
facility will not cause or contribute to the exceedance of any NAAQS or any applicable.Class I.
PSD increment. Impacts on visibility must also be evaluated. The analysis of impacts on the
nearby Class I area, the San Rafael Wilderness area, is included in Section 6.2.6.5.

6.2.7.2 Consistency with State Requirements

State law establishes local air pollution control districts and air quality management districts with
the principal responsibility for regulating emissions from stationary sources. As discussed in

Section 6.2.5.1, the facility is under the local jurisdiction of the SLOCAPCD, and compliance v
with District regulations will ensure compliance with state air quality requirements. o |

7N

6.2.7.3 Consistency thh Local Requirements: SLOCAPCD
The SLOCAPCD has been delegated responsibility for implementing local, state, and federal air -

quality regulations (except PSD) in San Luis Obispo County. The facility is subjectto ‘
SLOCAPCD regulations that apply to new sources of emissions, to the prohibitory regulations - .
that specify emission standards for individual equipment categories, and to the requirements for
evaluation of impacts from toxic air pollutants. The following sections include the evaluation of
facility compliance with the applicable SLOCAPCD requirements..

Under the regulations that govern new sources of emissions, MBPP is required to secure a .
preconstruction Determination of Compliance from the SLOCAPCD (Rule 223), as well as
demonstrate continued compliance with regulatory limits when the facility becomes operational.
The preconstruction review includes a demonstration that the facility will use BACT and will.

provide the necessary emission offsets. -

6.2.7.3.1 BACT . o o C
Applicable BACT levels were shown in Table 6.2-17. SLOCAPCD Rule 204 requires the new - )
turbines to be equipped with BACT for an emissions increase of NOx, VOC, SOx, CO, and PM,;:
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(criteria pollutants) in excess of 25 pounds per day (250 Ib/day for CO). Asshownin =
Table 6.2-51, BACT is required for NOx, VOC, CO, and PM,,. The calculation of facility
emissions was discussed in AFC Section 6.2.6.2.

TABLE 6.2-51
BEST AVAILABLE CONTROL TECHNOLOGY REQUIREMENTS
SLOCAPCD
APPLICABILITY FACILITY NET BACT
POLLUTANT LEVEL INCREASE REQUIRED
(Ibs/day) (Ibs/day)

NOx 25 2,784.0 YES
so, 25 134.4 " YES
T vVoC 25 644.3 YES
PM,, 25 1203.2 YES
co 250 12,119.2 YES

BACT for the applicable pollutants was determined by reviewing the BAAQMD BACT
Guidelines Manual, the South Coast Air Quality Management District BACT Guidelines
Manual, the most recent Compilation of California BACT Determiinations, CAPCOA (2nd E4,,
November 1993), and EPA's BACT/LAER Clearinghouse. A suinrhary of the review is provided
in Appendix 6.2-6. For the gas turbines, the District considers BACT to be the most stringent " -
level of demonstrated emission control that is feasible. The turbines at MBPP will use the
BACT measures discussed below at the facility.

As a BACT measure, Duke will limit the fuels burned at the facility to natural gas, a clean
burning fuel. Liquid fuels will not be fired at the facility. Burning of liquid fuels in the gas
turbine combustors would result in greater criteria pollutant emissions than if the units burned
only gaseous fuels. Hence, thls measure acts to mlmnnze the formation of all cntena air
pollutants. " |

BACT for NOx Emissions

BACT for NOx emissions will be the use of low NOx emitting equipment and add-on controls.
For the MBPP Project, Duke has selected gas turbines equipped with dry low-NOx combustors.
The gas turbine dry low-NOx combustors will generate approximately 25 to 35 ppmvd NOx,
corrected to 15% 0,. In addition, the turbines will be equlpped with SCR systems to ﬁ.lrther
reduce NOx emissions to 2.5 ppmvd NOx, corrected to 15% O,, on a one-hour average ‘basis.
This emission rate has recently been accepted by the BAAQMD and USEPA Region IX as
meeting the BACT requirements for NOx from gas turbines, and is consistent with ARB’s
recently released draft guidelines. The BAAQMD and SCAQMD BACT Guideline
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determinations for NOx from gas turbines are shown in Appendix 6.2-6. A top-down BACT
analysis for NOx is also provided.

BACT for CO Emissions

BACT for CO emissions will be achieved by use of gas turbines equipped with dry low-NOx
combustors and oxidation catalysts. Dry low-NOx combustors emit low levels of combustion
CO while still maintaining low NOx formation. With this dry low-NOx technology and
catalysts, the turbines will meet a CO limit of 6 ppmvd, corrected to 15% O,. The BAAQMD
has recently revised its BACT determination for gas turbines from 6 ppm to 10 ppm CO,
corrected to 15% O,. The BAAQMD BACT guidelines indicate that BACT from large gas
turbines (>23 MMBtwhr heat input) is an exhaust concentration not to exceed 10 ppmvd CO,
corrected to 15% O,. CO emissions from the MBPP gas turbines are consistent with this BACT
requirement. A review of recent BACT determmatlons for CO from gas turblnes is provided in
Appendix 6.2-6.

ARB has suggested a BACT level of 6 ppmvd at 15% Oz, based pnnmpally on the use of
ox1datlon catalyst technology, for CO nonattainment areas. In attamment areas such as San Luls
OblSpO County, ARB has given districts the dlscrenon to set the BACT level for CO. The
apphcant s proposed 6 ppm, level is consistent with these requlrements .l

BACT for VOC Emtsszons

BACT for VOC emissions will be achieved by use of the gas turbine dry low-NOx combustors
As in the case of CO emission formation, dry low-NOx combustors use air to fuel ratios that
result in low combustlon VOC while still mamtalmno low NOx levels. BACT for vVOC
emlsswns from combustion devices has hlstoncally been the use of best combust1on practlces as
the majority of the VOC emissions are low rnolecular welght compounds that are not suscept1ble
to control by the oxidation catalysts With the use of the dry low-NOx combustors, VOC
emissions leaving the stacks will not exceed 2 ppmvd, corrected to 15% O,, with an expected
compliance tolerance of 1 ppm based on current source test methods. This level of emissions is
consistent with the ARB’s BACT requirements for VOC. |

BACT for PM 10and SO, Emzsszons | '
BACT for PM,, is best combustion practices a.nd the use of gaseous fuels. Use of clean burmn°

natural gas fuel will result in minimal parnculate emissions. SO, emissions will also be kept ata '

minimum by firing natural gas.
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6.2.7.3.2 Offset Requirements

In addition to the BACT requirements, Dlstnct Regulatlon 204 requires MBPP to provide
emission offsets for all net facility increases if the facility potential to emit exceeds specified
levels on a pollutant-specific basis. As shown in Table 6.2-52, offsets will be required for NOx,
SO,, VOC, CO and PM,, emissions.

TABLE 6.2-52

SLOCAPCD OFFSET REQUIREMENTS
AND PROJECT NET EMISSIONS INCREASES

MORRO BAY POWER PLANT
OFFSET FACILITY e
POLLUTANT | THRESHOLD | POTENTIAL | PROECTIET Rgggslg;%,,
§ (tpy) TO EMIT (tpy) : -
NOx 25 2923 YES YES |
S0, 25 230 YES. YES'
co 250 917.4 YES YES
voC 25 776 YES YES
PM,, 25 2032 YES YES

M SO, offsets required under 204.B.1.a and ¢ because SO, is a precursor to PM,,;.

Creditable emissions reductions were shown in Table 6.2-22. In accordance with Rule 211,
emissions reductions are required to be discounted by 20% or to be BA'RCT—adjﬁSted A 20%
dlscount has been applied to the SO,, CO, VOC, and PMlo reductions in Table 6.2- 22 to
determme the ERCs '

The rule requires offsets to be provided at an offset ratio of 1:1. Because SO, emissions”
contribute to PM,, fonnatlon in the area and VOC and NOx are both precursors to ozone, the
apphcant is proposing to use the excess reduction i m SO, emissions to offset i 1ncreases in PM,,
and the excess VOC reductlons to offset the remaining increases in NOx, both at a ratio of 1:1.!

Table 6.2-53 below summarizes the offset requlrements for the Project. While most of the
required offsets will be obtained from on-site emission reductions, the applicant has also
obtained offsets by purchasmg ERCs. The quant1t1es and sources of ERC:s are also shown in
Table 6 2-53. Coples of the ERC certlﬁcates purchased from Chevron are 1ncluded as Appendlx
6.2-7.

1 ARB, 1999.
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TABLE 6.2-53

SUMMARY OF OFFSET REQUIREMENTS (TONS/YEAR) | ‘ ' 3
MORRO BAY POWER PLANT . B !
'UNIT NOx SO, © CO voC PM,,
Net Inicrease from New ' ‘ ' 2 Com g '
Turbines 2923 23.0 9174 | 77.6 203.2
ERCs from Shutdown of
Units 1 through 4 245.7 ' 6.64 9183 60.9 84.2
ERCs Held by Duke: o
Elimination of Oil Firing 8.19 - 194.93 0 0 17.22
Chevron ERCs 22.92 o123 | 262 32.89 1.92
Remaining Offsets . ' )
Required (Excess) 15.49 (179.80) (3:52) (16.19) 99.86
Interpollutant Offsets: . o o
VOC =>NOx (15.49) ' 15.49 T {99.86)
SOx=>PM,, 99.86 :
Net Offsets Required S ‘
(Excess) 0 (79.94) (3.52) (0.70) 0

Rule 204 also requires project denial if SO,, NO,, PM,,, or CO air quality modeling results

indicate emissions will interfere with the attainment or maintenance of the applicable ambient air

quality standards or will exceed PSD increments. The modeling analyses presented in C oy
Section 6.2.6.3 show that facility emlssmns will not interfere w1th the attamment or maintenance '
of the apphcable air quahty standards

Rule 216, Federal Part 70 Permits (Title V permit program) applies to facilities that emit more ;
than 100 tons per year on a pollutant-specific basis. As an existing major source under this rule,
MBPP has already applied for and obtained a Title V permit from the Dlstnct Under the Title V
permit program, the power plant will be required to obtain a revised operatmg permit prior to “
commencing operation of the new turbines. The Phase I acid rain requirements of Rule 217 are
also apphcable to the facility. As a Phase II Amd Rain facility, MBPP will be requlred to
provide sufficient allowances for every ton of SO, emitted during a ‘calendar year. MBPP will.
obtain any necessary allowances on the current open trade market. The power plant is also
required to 1nstall and operate contlnuous momtonng systerns on the new un1ts

Rule 219 (Tox1cs New Source Rev1ew) requires new and modlﬁed sources to demonstrate that .

emissions of toxics will not pose a significant health nsk ‘The analysis provided in Section

6.2.6.4.2 demonstrated compliance with the requirements of Rule 219. /
C

The general proh1b1tory rules of the District applicable to the fac111ty and the determination of |

compliance follow.
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Rule 401 (Visible Emissions). Any visible emissions from the ’Project will not be darker than
No. 2 when compared to a Ringlemann Chart for any period(s) aggfégating three minutes in any |
hour. Because the facility will burn clean fuels, the opacity standard of not greater than 20% for
a period or periods aggregating three minutes in any hour and the particulate emission’ '
concentrations limit of 0.15 grains per standard cubic feet of exhaust gas volume will not be
exceeded. -

Rule 402 (Public Nuisance). The facility will emit insignificant quantities of odorous or visible

substances; therefore, the facility will comply with this regulation.

Rule 403 (Particulate Matter Emission Standéfds). The>err‘1iSSi'ons units will have particulate |

matter emission rates well below the limits of the rule.

Rule 404 (Sulfur Compound Emissions). Because the Project will use only natural gas fuel, all

of the Rule 404 limits will easily be complied with.

Rule 405 (Nltrogen Oxides). En‘ussmns from the new turbines will be well below the limit in
this rule

Rule 406 (Carbon Monoxide Emission Standards and Limits). Carbon monoxide emission rates:

from the new turbines will be well below the limit in t‘his rule.

Rule 429 gNOx and CO Emissions from Electric Power Generation Boilers). This rule limits

NOx, CO, and ammonia emissions from the existing boilers. The CO and ammoma 11m1ts are
expressed as concentrations; the NOx limit is expressed as a facilitywide da11y emission rate cap.
The SLOCAPCD staff has indicated that the rule, which now applies only to boilers used for
electric power generation, will be amended to cover electric power generation gas turbines as
well. The NOx contro] technology and the continuous emissions monitoring systems will ensure
continued compliance with this rule.

Rule 601 (New Source Performance Standards) This rule requires momtonng of fuel 1mposes

limits on the emissions of NOx and SO,; and requlres source testing of stack emissions, process
monitoring, and data collection and recordkeeping. All of the BACT limits imposed on the
facility will be more s‘tring'enfthan the requirements of the NSPS emission limits. Monitoring'
and recordkeeping requirements for BACT will be more stringent than the fequirements in this
rule; therefore, the project will comply with the NSPS regulation. . ' '
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6.2.8 CUMULATIVE AIR QUALITY IMPACTS ANALYSIS . . : ‘ : C ’
To ensure that potential cumulatrve impacts of the Project and other nearby prOJects are o -
adequately consrdered a cumulatlve impacts analysis will be conducted in accordance with the

protocol included as Appendug 6.2-8.

6.2.9 MITIGATION ,‘
Mitigation will be provided for all emissions increases from the Project in the form of offsets, as

required under District regulations.
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Figure 6.2-2
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Figure 6.2-3
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Figure 6.2-4
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Figure 6.2-5a

Morro Bay '"MORFLASH' - 1994 :
January 1, 1984 through December 31, 1994

- Level: 10m _ S Winds: Direction
1.01t0 1.54 3.09t05.14 8.231010.8 :
1.54 t0 3.09 51410823 >= 10.8 (mVs)

Number of Records Used: 8760
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Figure 6.2-5b

Morro Bay '"MORFLASH' - First Quarter 1994
January 1, 1994 through March 31, 1994

Level: 10 m S Winds: Direction

W 1.01t0 1,54 3.09105.14 + 8.231010.8°
1.54 10 3.09 514t08.23 - >=10.8 (nvs)

Number of Records Used: 2160
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Figure 6.2-5¢ "

Morro Bay 'MORFLASH' - Second Quarter 1994
April 1, 1994 through June 30, 1994

Level: 10 m _ S Winds: Direction

1.01t0 1.54 3.08 to 5.14 82310108
1.54 t0 3.09 5.14 10 8.23 >= 10.8 (mvs)

Number of Records Used: 2184
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Figure 6.2-5d

‘Morro Bay 'MORFLASH' - Third Quarter 1994
July 1, 1994 through September 30, 1994

—

~——

Level: 10 m S Winds: Direction i
1.0110 1.54 3.09t05.14 82310108 .
1.54 10 3.09 51410823 = >=10.8 (mfs)

Number of Records Used: 2208
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- Figure 6.2-5¢

TN
i

Morro Bay '"MORFLASH' - Fourth Quarter 1994
October 1, 1994 through December 31, 1994

Level: 10 m S Winds: Direction
1.01to 1.54 3.09tc 5.14 8.23t010.8
1.54 to 3.09 5.14108.23 >= 10.8 (m/s)
Number of Records Used: 2208
|
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Figure 6.2-6a

‘Morro Bay 'MORFLASH'- 1995
January 1, 1995 through December 31, 1995

Level: 10 m " S Winds: Direction -

1.01t01.54 3.09105.14 8.23t0 10.8
1.54 to 3.09 51410823 - >=10.8 (mvs)

Number of Records Used: 8760
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Figure.6.2-6b

'Morro Bay 'MORFLASH".- First Quarter 1995
January 1, 1995 through March 31, 1995

Winds: Direction -

Level: 10 m-

1.01 to 1.54 3.09t0 5.14 82310108 -
1.54 t0 3.09 51410823 . >=10.8 (m/s)

Number of Records Used: 2160
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( Figure 6.2-6¢

April 1, 1995 through June 30, 1995

Morro Bay '"MORFLASH' - Second Quarter 1995

Level: 10m o S

\

- —
—_——l -

-~

Winds: Direction

m

1.01t01.54 3.09t05.14 8.231010.8 .
1.54 t0 3.09 51410823 °  >=10.8 (m/s)

Number of Records Used: 2184

RN
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Figure 6.2-6d

Morro Bay MORFLASH' - Third Quarter 1995
July 1, 1995 through September 30, 1995

Level: 10 m S Winds: Direction

1.01to 1.54 3.09t05.14 82310108
: 1.54 10 3.09 51410823  >=10.8 (m/s)

Number of Records Used: 2208
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Figure 6.2-6¢

Morro Bay '"MORFLASH' - Fourth Quarter 1995
October 1, 1995 through December 31, 1995

Level: 10 m S Winds: Direction

1.01t0 1.54 3.09t05.14 8.23t0 10.8
1.54 t0 3.09 5.14108.23 >=10.8 (m/s)

Number of Records Used: 2208
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Figure 6.2-7a

‘Morro Bay '"MORFLASH' - 1996
January 1, 1996 through December 31, 1996

Level: 10m - S ] Winds: Direction

1.01t0 1.54 3.09t05.14 8.231010.8 o
‘ 1.54 t0 3.09 5.141t08.23 - >=10.8 (m/s)

Number of Records Used: 8784
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Figure 6.2-7b

Morro Bay '"MORFLASH' - First Quarter 1996

January 1, 1996 through March 31, 1996

“Level: 10m

Winds: Direction

1.0110 1.54 3.09 to 5.14 82310108
154103.00 = 51410823 . >=10.8 (ms) -

Number of Records Used: 2184
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Figure 6.2-7¢

Morro Bay 'MORFLASH' - Second Quarter 1996

April 1, 1896 through June 30, 1996

Level: 10m

-

il

1.01to 1.54 3.09t05.14 8.2310 10.8

1.54 10 3.09 5.14 t08.23
Number of Records Used: 2184

>= 10.8 (mis)

Winds: Direction i

6.2-101




Figure 6.2-7d <

" Morro Bay 'MORFLASH' - Third Quarter 1996
July 1, 1996-through September 30, 1996

Level:_10m e S 7 Winds: Direction I

1.01t0o 1.54 3.081t05.14 8.23t0'10.8 o
1.54 t0 3.09 5.14 t0 8.23 . >=10.8 (m/s)

Number of Records Used: 2208

Y
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Figure 6.2-7¢

Morro Bay 'MORFLASH' - Fourth Quarter 1996
October 1, 1996 through December 31, 1996

Level: 10 m S ] Winds: Direction
1.01t01.54 3.09to0 5.14 8.231010.8
1.54 10 3.09 5.14108.23 >=10.8 (m/s)

Number of Records Used: 2208
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Figure 6.2-8a

Maximum Hourly Ozone Levels
Morro Bay, 1988-1999
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Figure 6.2-8b

Violations of the California
1-Hour Ozone Standard (0.09 ppm)
Morro Bay, 1988-1999
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Figure 6.2-9

Maximum Hourly NO2 Levels

San Luis Obispo, 1988-1999
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Figure 6.2-10

Maximum 8-Hour Average CO Levels
San Luis Obispo, 1988-1999
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Figure 6.2-11

Maximum Hourly CO Levels
San Luis Obispo, 1988-1999

California Standard
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Avg. Concentration
°

3-Year Average
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Figure 6.2-12

Maximum Hourly SO2 Levels .
Grover City & Morro Bay, 1988-1997
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- 24-Hour PM10 (pg/md)

Expected Violations Days

Figure 6.2-13

Maximum 24-Hour Average PM10 Levels
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Figure 6.2-14

- Expected Violations of the California
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Figure 6.2-15

O

Coordinate system showing Gaussian distributions in ghe' horizontal and vertical.
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APPENDIX 6.2-1
DETAILED EMISSIONS CALCULATIONS






ATTACHMENT 6.2-1.1

CALCULATION OF BASELINE EMISSIONS AND ERCS






DUKE ENERGY POWER SERVICES
MORRO BAY POWER PLANT

MONTHLY EMISSIONS - UNIT 1

Natural Gas | Gross Power
Consumption | Generation L Emissions (tons) T
Year Manth " (EBs) QMIW-hr) - co: NOx -~ |BARCT NOx| PM SOx voC
1997  (January - - - - : - - - -
* |Febmuary - - - - - - . .
|March - - - - - - - .
Aprl 6,766 3,734 - 2231 0.768 0.157 0012 0.113
May 40,370 24,575 5219 13.654 4573 0935 0074 0677
June 10,359 6,613 0.405 3257 1236 0.253 0.020 0.183
July 10,895 6,423 0.400 3.132 1.236 0252 0.020 0.183
August 12,373 7,262 0408 3226 1.404 0.287 0.023 0.207
September 37,695 22,256 1.005 11385 4276 02373 0.069 0432
October 19,768 11,755 0.430 5908 2242 0.458 0.036 033t
Navember 5735 3,385 1.501 1.667 0.451 0.133 0.010 0.096
December - - - - - - - -
1958 |January - - - - - - - -
February - - - - - - - -
March - - - - - - - -
April - - - - - - - -
May - - - - - - - -
June - - < - - - - -
July 50,244 30,353 7504 15.848 - 5700 1.164 0.092 0.343
. |August 115,760 71,336 38373 34.585 13.132 2482 0.212 1941
September 52,400 31,960 5607 13410 59441 1214 0.096 0878
. [Octaber 35,320 21,941 1278 11.483 4043 0330 0.066 0601
Navember 24305 | . 15,072 5.116 6.706 27571 0563 0.044 0.408
December 12,835 7971 2634 3351 1456 | 0297 04023 0215
1999  anuacy . - - - - - - - -
February - - - | - - - - -
March 1,796 1,001 | 0132 0.692 0204 0042 |© 0.003 0030
Apnl 5736, 3,436 0393 1.497 0.451 0.133 0010 0096
May 25,389 18,142 1.083 6932 3334 0.681 0.054 0.493
June 44,195 27,034 1.592 11.792 5013 1024 0.081 0.741
July 92,720 56,955 2703 21,678 10518 2.148 0.170 1.555
August 32,200 19,483 0383 6613 3453 0.746 0059 | 0540
September 54,515 33,529 9242 17073 6.191 1265 0.100 0915
October 122917 76,423 25121 45628 13.943 2348 0.225 2061
Navember 46,332 28,834 7.509 17.222 5313 1.085 0.086 0.785
December - - - - - - - T
2000 |lanuary 94,032 58915 2382 33.099 10.667 2179 0172 1577
February 94277 58,510 2778 26729 10.695 2.184 0.172 1581
March - - - - . . . -
April - - - - - - - -
May 89,236 55677 13.969 31388 10.123 2068 0.163 1.496
June 137,613 85,360 13419 48195 15.610 3.182 0.252 2308
July 137,910 86,152 25346 43.464 15.644 3.195 0.252 2313
|August - - - - - - - -
September - - - - - - - -
October - - - - - - - -
Navember - - - - - - - -
December - - - - - - - -




36-MONTH AVERAGE EMISSIONS - UNIT 1

Natural Gas | Gross Power
Year Month | Consumption | Generation Emissions (tons)

Ending Ending (EBs) (MW-he) co NOx [BARCTNOx| FM SOx voc
1999 |December 283,742 176,658 398 823 323 6.6% 053 434
2000 |Jenuary 320,086 | 196,296 406 974 363 742 0.53 537

February 351,512 215800 415 106 399, 3.14 0.64 589
_|March 351,512 - 215,300 415 106 "398 3.14 0.64 589
April 349,256 214,555 T 415 106 394 8.09 064 586
May 365,545 224922 44 111 435 347 0.67 6.13
June 407,783 251,338 438 126 463 945 075 634
July _ 450,121 2779141 571 | 142 st 10.43 032 755
- |August '
September
Octaober.
~|November
- |December
24-MONTH AVERAGE EMISSIONS - UNIT 1
: Natural Gas | Gross Pawer
Year Month | Consumption | Generation Emissions (tons)

Ending | Ending (EBs) MW-ha) Cco NOx |BARCTNOx| FM SOx ¥yoc
1998 . |December 217933 132,568 351 649 247 505 0.40 345
1999  (January 217933 132,568 351 649 247 505 0:40 13465

February 217,933 132,568 3.1 649 247 505 "0.40 365
March . 218331 133,069 352 653 2438 507 040 367
. |April 213316 132,919 354 649 248 508 0.40 3486
May 212,826 129,703 333 615 241 493 0.39 357
June 228,473 138,914 339 653 260 532 0.42 385
July . 21038 165,120 351 751 307 627 049 453
August | 280,299 171,290 352 763 e 6.49 0.51 470
September 288,739 1726927 393 796 328 649 053 434
‘ Octpb'.erf 340,314 209,260 518 995 k-3 789 062 571
November 360,362 221,985 5456 107 408 836 0.66 6.05
December ‘360,362 221,985_' 5486 107 409 836 066 - 605
2000 . |[January Q7318 251,443 6.1 124 463 9.45 075 684

._ Februery 455,017 280,698 515 137 516 105 083 763
Masch 455,017 280,698 573 137 5i& 105 0.83 763
Aprl 455017 280,698 | 5715 137 516 105 083 763
May 499,635 308,536 645 153 367 118 05t -.838
June " ' 568,441 351,466 2 177 645 132 104 953
July 612,274 379,118 800 193 695 142 | 112 103
August ' -
September

|October
November

'[December




DUKE ENERGY POWER SERVICES
MORRO BAY POWER PLANT

MONTHLY EMISSIONS - UNIT 2

Natural Gas | Grass Power ’
Consumption | Generation Emissions (tons)
Year Month (EBs) MW-hs) CcO NOx [BARCTNOx| PM SOx yoC
1957 |January e - : - - - - .
Februsry - . - . - . - . .
March . . . - . . g .
April .13 - - 0401 g.00t 0000 0.000 0.000
Maeay 36,157 21,832 0.428 14.171 4.102 0338 0.066 0.606
June - - - - - - - .
July - - - - - - - -
August 8,193 ' 4,669 0013 2570 0.929 0.190 0015 0.137
September 43,902 25,870 2.140 15685 4920 1017 0.080 0.736
" |Cctaber 17,032 10,158 0.443 6.309 1932 0395 0031 0.286
November 5,587 331 1.304 1.762 0.634 0.129 0010 0094
December - - - - - - - -
1598 |January 11,476 6,666 0219 3451 1302 0.266 0021 0.192
February - - - - - - - -
March - - - - - - - -
April - - - - - - - -
May - - - - - - - -
June - - - - - - - -
July 46,113 27,876 2756 17.541 5231 1.068 0084 0.773
August 119,206 73,029 1.581 44757 13.590 2.776 0219 2.009
September 50,551 30,299 0.139 15252 5734 117 0092.| 0.848
October I,611 23955| 0189 | 13436 443 0%8| o0072| 0864
November 3374 2,031 0.750 1.012 0333 0078 0.006 0057
December 147284 8,963 3002 5307 1.677 0.343 0.027 0243
. 1959 |January - - - - - - - -
February . - - - - - - - -
March - e - - - - - -
April 6,828 © 3915 0.477 2697 0775 0.158 0012 0.114
May 39,049 .23,704 0.490 12331 4.432 0905 0.07t 0655
|June 48,985 .29,328 049t | 18211 5.557 1.135 0.050 0.821
July 93,154 56,360 0.772 29394 10.572 2.159 0.170; 1.563
|August 74,451 44,459 0172 ‘243542 8.446 1.725 0.136 1243
‘ISeptember 87,158 52,151 1327 26.526 9.887 2020 0.159 1.461
Octaber 137,649 83,757 | - 4415 52202 15615 3.189 02527 2308
|November 81,070 49,075 14.254 32316 5.196 1.378 0.148 1359
:{December 108,932 69,742 18.758 49.030 12357 2524 0.199 1.827,
2000 |January 133,568 81,792 0.489 53330 15.152 3.095 0244 2240
‘ February 70,473 42,717 0.082 25.738 7994 1.633 0.129 1.182
March - - - - - - - -
|April 3947 2,208 - 1305 0.442 0.0%1 0007 0.068
May 82,644 51,057 0.245 33.595 9375 1915 0.151 1384
June 135,393 83,555 0135 56916 15359 3.137 0248 2270
July 122,023 75,603 1.565 51.130 138342 2327 023 2.048
August - - - - - - - -
September - - - - - - - -
Cctoher - - - - - - - -
November - - - - - - - -
December - - - - - - - -




36-MONTH AVERAGE EMISSIONS - UNIT 2

3

Natural Gas | Grass Power
Year Month | Consumption | Generation Emissions (tans)

Ending Ending (EEBs) MW-hr) CcO NOx |BARCTNOx{ PM SOx - | Voc
1993 |December - 357978 217,065 18.1 129 406 829 045 6.00
2000 [Jenuary 402,501 244,329 183 147 | 457 933 0.74 6.75

February 425,992 . 258,568 183 "155 433 987 0.78 7.14
March 425992 258,568 183 155 - 433 987  078) . 714
April 427,303 239,304 183 156 4335 990 078 7.17
May 442,799 265,046 182 162 '+ 502 10.26 gat 742
June 487,930 296,397 133 181 553 1131 0389 318
July 528,604 322,098 188 . 198 600 1225 097 8.36
August
September
October
Novemher
December -
24-MONTH AVERAGE EMISSIONS - UNIT 2
Natural Gas | Gross Power
Year Month | Consumption | Generation Emissions (tons)

Ending Ending (EBs) (MW-tr) -.CO NOx |{BARCTNOx{ PM SOx - voc
1998 |December 198,299 119,332 6.51 708 225 4.58 0.34 333
1999 |J cniie.ry 198,259 119,332 4.51 704 s 459 038 333

|February 198,269 119,332 651 706 25 49| 036 333
March 198,299 119,332 6.51 704 25 4.59 0.36 333
April 201,707 121,289 675 720 229 467 037 33
May 203,163 122,225 6.78 711 230 4711 - 037 341

[June 227,655 136,388 6.32 792 253 527 . 042 382
July 274252 185,068 721 938 311 6.35 - 050 4.60:
August 307,381 184,584 7.29 105 349 7.12 0.56 515
September 329,009 198,125 713 110 313 762 0.60. 552
October 389,318 234324 9.15 133 442 902 o 6.53
November 427,060 257,806 156 143 34 990 078 7.16

, December 481,526 292,677 250 173 544 112 0.3 807
2000 |January | 542,51 330,240 poR 198 61.5 126 099 9.10
February 577,308 351,599 252 s 655 134 106 949

March 577,808 351,599 252 21 655 134 106 9.69

Aprl 579,781 352,703 52 21 658 134 1.06 8.72

May 621,103 373,231 253 228 © 705 144 1.14 104

. |June 683,800 420,008 254 257 781 160 126 115
July 726,255 4433872 243 274 814 168 133 122
August o T ' '

September
October

Navember
December
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DUKE ENERGY POWER SERVICES

MORRO BAY POWER PLANT

MONTHLY EMISSIONS - UNIT 3

Natural Gas | Gross Power
Consumption | Generation ‘ Emissions (tans)

Year | Month (EBs) MW-hs) ca NOx |BARCTNOx| PM’ Sox. | VvVoc
1997 |Jenuery - . 90,108 54,799 125098 - 6.665 3.407 2.088 0.165 1511
Februery | 82,018 50,355 15581 6.609 3.101 1.900 G:150 1375
March 47,751 30,313 13.113 4627 - 1.806 1.106 0.087 0.301
April 169,326 112,215 59.783 15325 64031 3923 0310 23839
May 189,310 125,985 82239 20.230 7.158 4386 0:348 3.174
June 75,657 47,438 19.124 6.859 2.861 1.753 0.133 1.269
Tuly 113,932 77,998 44.144 11368 4.497 2.756 0218 1954
|August 96,788 | 62,260 39.149 8.546 3.660 2243 0177 1623
September 139,549 " 91,501 64348 14.496 52771 32313 0.255 2340
October 157,768 101,492 45.637 14.237 59646 3.656 0.239 2.645
November 105,048 68,343 6.632 7.487 3972 2.434 0.182 1.761
December 120,860 77,662 8721 10.847 4.570 2.800 0.221 2027
1398 [January 74,138 48,126 36.712 4410 2303 1718 0.136 1.243
February 19,374 12,178 5611 1.439 0.733 0.449 0.035 0325
March 7,165 4,451 2939 0.761 0271 0.166 0.013 0.120
April 93,662 60,286 . 28729 8.169 3.542 2.170 0.171 1.571
May 76,676 43972 5764 7666 28991 177 0.140 1.286.
June 127430( . 80983 22781 11325 | 4318 2953 0.233 2.137
July 139,190 |- 90,761 61.320 14828 52631 3225 0.255 2334
August 234372 154415 | 143273 29051 8.862 54311 0429 3930
September 166,573 107,201 56.783 14306 6.29% 3.360 0305 2.793
October, ‘115,848 76,344 40278 3603 4381 2684 0212 1943
Navember 159,416 104,196 9.653 9653 6.028 3494 0.292 2673
December 161,988 185685 9.361 9.470 - 6125 3753 0.296 2716
1999 |January 165,439 107,832 138045 11.459 i 63256 3833 0.303 2774
February " 147817 96,121 39.195 1 9.881 5589 3.425 0.270 2479
‘|March . 119,916 77,590 30827 7328 - 4534 2719 0219 2014,
Aprl 33,643 121,482 10.283 2013 122 0.780 0.062 0.564
! May - 117,053 : 76,207 30807 6.744 4.426 2712 0214 1.963
June 171,683 : 112944 53320 10.148 6.492 3973 0314 2378
July 182,029 119,266 65304 13.133 6.223 4218 0.333 3052
August 121,823 79,805 40280 7.789 4.606 2323 0.223 2.043
S eptember 175,454 114,831 69.79% 10577 6.634 4065 0321 2942
October 200,502 132,35 80.178 17815 7.581 4646 | 0367 3362
November ' 243,459 162,030 14626 26414 9.206 5641 0.445 4082
December 174,408 115,126 12.092 17 619 6.595 4041 0.319 2925
2000 |Jenuary . 241,068 l 160,678 89.796 26.106 8115 5.586 0.441 4042
‘|February 20,233 - 146378 63.451 18306 3323 5.103 0.403 3.693
March 189,553 124,457 44362 14.334 7.167 4392 0.347 3178
Agril 112,760 73,693 39539 8.564 4.264 2613 0.206 1.851
May 81,360 53,208 47915 9285 3.076 1.885 0.149 1.364
i |June 275,422 183,413 157,063 31.590 10.417 6333 0.504 4619
1 Tty . 235,295 156,150 103.146 21089 8.397 5452 0.430 3945

August - - - - - - - -

September - - - - - - - -

Qctaber - - - - - - - -

November - - - - - - - -

December - - - - - - - -




36.MONTH AVERAGE EMISSIONS - UNIT 3

NaturalGas | Gross Power .
Year - Month | Consumption | Generation Emissions (tons)
Ending | Ending (EBs) MW-he) co NOx [BARCTNOx| PM .SOx voC
1999 |December 1,540,724 1,001,883 a44 129 583 357 232 258
2000 |January 1,591,045 1,037,176 466 136 60.2 369 29t 267
February 1,637,116 1,069,183 432 140 619 379 259 275.
March 1,684,324 1,100,565 492 143 63.7 380 308| . 282
April 1,665,528 1,087,724| . 485 .14 630 386 05| 279
May 1,629,545 1,063,665 474 137 616 373 298 273
June 1,696,153 1,108,997 520 145 64.1 93 310 24
July 1,734941 1,135,047 539 149 656 402 117 9.1
August : .
September
October
November
December
24-MONTH AVERAGE EMISSIONS - UNIT 3
Natural Gas | Grass Power
Year | Month - | Consumption | Generation Emissions (tons)
Ending | Ending (EBs) MW.he) co NOx |BARCTNOx| PM SOx vyoC
1998 |December . 1,384,474 894,782 424 13 524 2.1 253 B2
1999 ' {Jenuery 1,422,139 921,299 - 430 126 538 330| 260 233
|February 1,455,039 944,182 442 128 550 BT 266 244
March 1,491,121 567,820 , 451 129 56.4 46| 2713 250
April 1,423,220 922,454 426 122 5338 330|260 39
May 1,387,151 897,565 400 115 525 321 254 233
June 1,435,164 930318 | . 417 17 543 333 263 241
Ity 1,466,713 950,952 - 428 18 555 340 263 246
August 1,479,230 959,724 429 118 . 559 43| 21 248
September 1,497,183 971,389 a3 . 116 56.6 347 274 251
Octaber 1,518,550 937,069 | 449 117 514 352 213 255
November 1,587,155 1,033,909 . 453 127 60.0 3638 250 264
|December 1,614,525 1,052,641 454 130 61.0 3741 285 27.1
000 |January 1,697,994 | 1,108,917 481 141 642 93 341 28.5
: Febmary 1,798,424 | 1,176,017 510 150 68.0 4.7 329 02
March 1,889,618 1,236,020 530 157 75 433 346 a7
April 1,899,167 1,242,723 536 157 73 440 347 318
' |May 1,901,509 1,247,642 557 158 ‘9 441 348 319
June 1,975,535 1,208,267 624 168 747 453 361 3.1
Tuly 2,023,587 1,331,561 645 1m 76.5 4639 370 339
August .
September -
Octaber
November
December
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DUKE ENERGY POWER SERVICES
MORRO BAY POWER PLANT

MONTHLY EMISSIONS - UNIT4 -

Natural Gas

Gross Power .
. | Consumption | Generation : Emissions (tons)

Year ‘Month ‘|- (EBsy QMW-hs) co NOx BARCTNOx| PM SOx voc
1997 |January Co- - - - - - - -
" |February - - - - , . .

March 50,196 30,349 . 4340 3168 1898 | 1163 0.092 0.842
April 83,521 57,674 -14.273 8966 3347 2051 0.162 1434
May 90,679 60,171 22.146 12.038 3.429 210t 0.166 1521
June 67,730 42,564 12640 6.479 2.561 1.563 0.124 1.136
July 124,252 80,423 28282 13252 4698 2879 0227 2083
August - 162,332 '104,953 33.185 182373 6.138 3761 0.297 2722
September 190,210 .-124393 45.706 22.798 ‘7492 | 4407 0.348 3.189
October 20,165 13,113 4.626 2557 0.762 0.467 0037 0338
November 136,721 90,043 10923 13613 5.170 3.168 0.250 2293
December 46,443 28,026 3431 3926 1.756 1076 0.085 0.779
1998  |(January 114,121 70,677 26993 10.284 4.202 2.575 0.203 1.863
February 14,605 8,288 3320 0955 0.552 0338 0.027 0245
March 126,952 80,028 17331 12.704 © 4.200 2942 0232 2.129
April 105,014 65,182 14.572 9394 39 2433 0.192 1.761
May 76,161 42,731 7.467 6.011 2380 1.765 0.139 1277
June 112,428 | 70,039 13731 10.434 4351 2.605 0.206 1.285
July 122,660 78,995 43.404 13206 4633 2342 0.224 2057
August 235,556 153,943 113.112 27.421 3907 5.458 D431 - 3950
September 166,521 106,835 40931 15338 6312 3.3638 0.305 2793
Octaber 210,253 136,870 73.430 21215 7950 4872 0.385 3526
November 164,454 105,566 12353 12742 6.218 3811 0301 2758
December 143,605 92,800 11.487 12.104 540 3327 0.263 2.408
. 1999 J‘anuuy 136,245 87,478 _17938 11.674 . 5.152 3.157 0249 2285
February 150,111 96,698 | 24727 11.200 5676 | 3418|0295 2517
March 139,848 90,052 34734 10.585 5.288 3240 0.256 2345
Agpril 180,715 117,516 35.268 14238 62833 4187 0331 3.030
May 109,042 70,521 19316 8789 4123 2.527 0.199 1.828
June 127,153 82,567 26.100 11.1]84 4808 2946 0233 2.132
July 71,361 45,705 20.169 6910 2658 1653 0.131 1.197
August 170,809 110,200 36.194 14.445 ' 6.459 3958 0312 2864
September 173,369 111,137 52.112 16.560 6.556 4017 0317 1s07
October 218,325 140,606 963819 23418 8255 505 | 0399 3461
November 222,813 145,111 14389 26.200 8.425 5.163 0.408 3736
December 234,739 "153,440 15474 25372 8876 5.439 0.429 3936

2000 |Jenuery 241,562 158,856 1331 26.367 9.134 5.597 0.442 4051

o February 198,628 130,407 89935 17915 751 4402 0.363 333t
March 157,367 102,855 42902 17.496 5950 3448 0.288 2439
April 47,316 - 31,103 10.003 5540 1.789 1.096 0.087 0.793
May 201,330 132,776 89.181 22871 7613 4665 0368 3376
June 255,907 "168,758 166,515 33241 9.676 5930 0.468 4291
July . 297,493 195,926 251930 41213 11249 6.893 0.544 49838
August - . - . - - - - -
September - - - - - - - -
October - - - - - - - -
November - - - - - - - -
December - - - - - - - -




36-MONTH AVERAGE EMISSIONS - UNIT 4

Natural Gas | Gross Power _
Year Month | Consumgption| Generation Emissions (tons)

Ending | Ending (EBs) MW-ho) Co NOx BARCT NOx| . -PM SOx VoC
1999 [December 1,500,505 964,309 317 146 567 348 274 252
2000 [Jenuary 1,581,026 1,017,351 343 155 558 366 289 265

February 1,647,235 . 1,061,320 313 -~ 161 623§ 332 301 276
March 1,682,959 1,085,439 386 166 6346 90| . 308| . 282
Agril 1,669,224 1,076,632 334 164 63.1 337 305 2380
May 1,706,108 1,100,333 407 168 645 395 . 312 286
June 1,768,833 1,142,398 458 A77 689 40 324 287
Tuly 1,826,580 1,181,399 533 187 69.1 423 334 306
August ‘ v ,
Septémber
October
November
December .

24-MONTH AVERAGE‘EMISSIONVS - UNIT 4
y Natural Gas | Gross Power

Year Manth - | Consumgtion | Generation . Emissions (tons)

Ending | Ending (EBs) MW-ho) co NOx BARCTNOx| PM SOx voc
1998 [December 1,283,492 821,834 279 128 25 297 235 215
1399  {January 1,351,614 365,573 233 134 AL 313 . 247 227

February 1,426,670 913922 300 140 © 339 33l “2.61 239
March 1,471,496 943,773 315 144 556 34.1 269 247
April 1,517,593 973,694 326 146 574 352 278 254
May 1,526,774 578,869 325 145 517 354 2.79 256
June 1,556,487 -998,371 K£) 147 539 36.1 2385 26.1
July 1,530,041 981,511 327 144 579 355 2.80 257
August 1,534,230 984,135 329 142, i 5840 356 281 257
September 1,525,350 977,507 332 . 139 577 354 279 256
Octaber 1,624,939 1,041,254 378 149 61.4 377 297 272
November 1,667,985 1,068,785 380 155 63.1 388 305 230
December 1,762,131 1,131,492 386 166 666 403 3;.22 295
2000 |Jenuary 1,827,352 1,175,581 a1 174 63.1 43 334 306
February | 1,919,363 1,236,640 | a54 183 726 445 51| m2
Mp,ich 1,934,571 1,248,054 467 185 132 443 354 24
Aprl 1,905,722 1,231,014 . 465 183 21| - 442 349 320
May . 1,968,306 1,276,037 506 192 744 | 456 ‘360 | 330
June 2,040,046 1,325,396 582 204 7.1 473 " 3713 342
July 2,127,462 1,383,362 686 218 80.4 493 3389 357
August ‘ ' ‘ ‘
Seétcmber
Octaber
November
December

a

N
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DUKE ENERGY POWER SERVICES
MORRO BAY POWER PLANT

MONTHLY EMISSIONS - COMBINED

Natural Gas -

Gross Power

December

Consumption | Generation ~Emissions (tons)
Year | Month EBs) | (MW-ho)- co NOx |BARCTNOx{ PM -~ | SOx voc
1597 |January 90,108 54,799 25098 6.665 | 3.407 2088 0.165 1511
Fehnihry 82,018 30,355 15581 |  6.609 3.10t 1.900 0.150 1375
Merch 97948 | 60,662 17.453 7.795 3.704 2270 0.179 1.642
Aprl 264,626 173,623 74056 26.522 10519 6.132 0.484 4.437
May 356,516 232,563 110.033 60.093 13.268 8.261 0.652 5978
June 154,286 96,615 32.163 16.594 6.658 3.575 0.282 2587
July 254,079 164,844 72326 27.751 10.431 '5.387 0.465 4260
August 279,686 179,144 72935 32616 12.131 '6.431 0.512 4.690
September 411,357 264,020 113.199 64.365 21735 9.531 0.752 6.898
October 214732 136,518 51.185 29.011 10903 4975 0393 3.401
November 253,091 165,092 20410 24.528 10.426 5.364 0.463 4244
December 167,308 105,688 12.153 14773 6.326 3377 0.306 23805
1998  {Jenuary 196,735 125,469 63.924 18.145 8.307 4558 0.360 3299
February 33,979 20,466 8931 2394 1.285 0.787 0.062 0.570
March 134,117 34,479 20.270 13.466 5071 3.108 0.245 2249
April 198,676 125,463 43.301 17.563 7.512 4403 0.363 3331
May 152,837 86,703 T 13231 13.677 |~ 5.379 3541 0.280 2563
June 239,358 151,022 36.561 21.809 9.070 5558 0.439 4022
July 358,207 228,485 115.643 61.424 - 20.832 8.300 0.655 6.007
August 705,494 452,723 296339 135314 44.431 16347 1.261 11.830
September 436,445 276,395 103.509 58306 24289 10.113 0.798 7318
Octaber T 401,532 255,110 115.176 54.736 ' 20887 9.304 0.735 6.733
November 351,549 226,865 273872 30.112 15386 8.146 0443 5.895
December 333212 215,424 26.485 . 30232 14688 7321 0410 5.587
- 1999 Ja.ﬁuary 301,684 | 195,310 55982 23.133 11.407 6.990 0.552 5.058
February 297,928 192,819 63522 21081 11.265 6.903 0.545 4996
March 261,560 163,643 65694 18.605 10.026 6.061 0.478 4386
April 26922 146,343 47026 | 20446 9.531 5258 0.415 3805
Mey 264,553 183,574 51496 34797 16315 6.825 0.539 4933
June 392,018 251,872 81.104° 49235 21870 9.083 0.717 6.573
July 433,304 278,237 83943 71115 30.671 10.179 | 02304 7.366
August 399,283 253,987 77634 53.389 23.163 - 9252 0.730 6.695
S eptember 450,556 311,548 132979 70.735 29.268 11367 0.897 8226
October 679,393 433,636 206593 138.863 45395 15742 1243 11.392
November 594,174 385,050 50.778 102.353 32.140 13767 1.087 | 9.963
December 518,079 333,307 46323 ' 92022 27.828 12.004 0.948 8.587
2000 |January 710,231 460,241 170499 139.403 44068 16.457 1.299 11,909
February 583,610 373,012 156.245 83.688 34527 13523 1.068 8.786
March 346,920 221,312 87.264 32329 | -13.118 3038 0.835 5817
Aprl 164,023 107,005 43.541 15.409 6.501 3.301 0.300 2750
May 454,570 293,318 151.309 98.139 30.187 10.533 0.332 7.622
June 804,394 521,606 337.131 169.941 51.062 18.638 1.471 13.488
.f\:ly 792,721 513,831 381986 161.896 49632 18.368 1.450 13.293
August - - - - - - - -
" |September - - - - - - - -
Octaber - - - - - - - -
Navember - - - - - - - -




36-MONTH AVERAGE EMISSIONS - COMBINED

Natural Gas | Gross Power
Year Month Consumption | Generation Emissions (tons) -

Ending | Ending (EBs) MW-ho) Cco NOx |BARCTNOx| PM SOx voc

' 1999 |December | " 3,687,950 2,360,504 819 . 490 188 | 855 615) 6138
2000 |January 3,894,657 2,495,652 367 535 202 902 712 | 653

February 4,061,855 2,604,871 | 914 . 562 212 94.1 743 63.1
March 4,144,345 2,660,421 938 570 216 " 96.0 7581 69.5
Aprl 4,111,312 2633214 928 566 214 953 752 689
May 4143996 [ 2,638,466 943 519 218 968 | 7.58 69.5
June 4,360,699 2,300,130, 1,045 630 233 101 798 |. 73.1
July 4,540,246 2,916,459 1,148 675 248 105 831 | 76.1
August :
September

Octaber

Naovember

December

24-MONTH AVERAGE EMISSIONS - COMBINED

] ) Natural Gas Gross Power |
Year Month Consumption | Generation Emissions (tons)

Ending | Ending ___(EBs) MW-hg) co NOx | BARCT NOx FM S50x vOoC
1998 |December 13,084,198 1,968,516 744 387 148 s 5641 517
1993  anuary " 3,189,936 2038771 760 396 152 739 5.84 335

" |February 3,297,941 2,110,003 784 403 156 76.4 6.03 553
March . 33719747 2,163,994 808 | 408 159 783 6.18 367
April 3360895% | 2,150,357 794 405 159 719 6.15 6.4
May 3329914 2,128362 765 393 | 157 772 609 5538
June 3448779 | 2,205,951 : 790 408 165 799 631 578
Tuly | 3,541,392 J2262712 1 768 431 175 82.1 6.48 55.4
August 3,601,190 7 2,300,134 800 441 181 834 6.59 60.4
September 3640790 | 2,323948 810 444 | 134 844 | 6.66 61.0
October 3,873,121 | 2,472,507 888 | 499 202 89.7 | 7.08 649
November 4043662 | 2,582,426 903 538 212 937} 740 678

‘ Decemher " 4219048 | - 2,698,795 920 17 3 97.8" 1712 707

2000 (Jenudcy 4,475,195 2,866,181 973 | 637 Pl 1037 818 | 75.1
February 470,611 | 3044954 1,047 { 81 258 1101 8.69 7917
March - 4357,013 3,116,370 1,020 690 262 1125 383 | 814
April 4,339,686 3,107,139 | 1,084 689 261 121 3385 812
May ~ 4990,553 3,210,446 | 1,153 731 m 1156 9.13 | 8317
Tune 5272821 | 3395738 | 1,303 805 294 1222 965 | 834
Iuly 5,490,078 3,538,411 1,436 855 | 309 1272 1004 921
August i
Segtember
October
November
December



DUKE ENERGY POWER SERVICES

MORRO BAY POWER PLANT
36 MONTH BASELINE
Emissions (tons) _
Unit CcO NOx _PM SOx YocC
1 571 1415 1043 .| 0382 7.55
2 183 198.1 . 122 097 8.36
3 539 1437 402 3.17 -29.1
4 533 186.5 423 334 30.6
Totals 1,143 675 105 -] 1831 76.1

Emission Reduction Credits (tons)

Unit CO |BARCT-NOx| PM SOx vOC
1 45.7 511 834 0.66 6.04
2 150 60.0 980 | 077 709
3 432 656 o322 | 254 | 233
4 426 65.1 339 267 245
Totals 018 246 842 6.64 608
24 MONTH BASELINE
Emissions (tons)
Unit Co NOx PM SOx vOC
1 80.0 193 142 1.12 10.27
2 248 274 168 .| 133 122
3 645 171 469 | 370 339
4 686 218 43 3.89 357
Totals 1,436 855 127 | 1004 92.1
Notes:

Baseline periods encompass the 36- end 24-month p eriods ending July 2000
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Table 6.2-1.2

Calculation of Emissions from Existing Beilers

Boiler 1 |

1700 MMBtwhr heat input

Baseline Emission = Max. Hourly
Baseline Fuel ~ Emussions Factor Emissions,
| Dolutant |Use (MMBt)  (tons)  (b/MMBt)  Ibfhr
NOx 2,813,258 141.5 0.101 171.04
sSO2 0.8 0.00059 1.00
CO 571 0.0406 69.00
PM10 10.4 0.00741 12.60
Boiler 2 1700 MMBtw/hr heat input
: Bageline Emission  Max Hourly
Raseline Fuel ~ Emissions Factor Emissions,
Pollutant |Use QMMBitu) (tons) (b B) Ibshr
NOx - 3,303,775 198.1 0.120 203.88
SO2 1.0 0.00059 1.00
CO 18.8 0.0114 19.35
~ {PM10 12.2 0.00741 12.60
" |Boiler 3 3500 MMBtwhr heat input -
Baseline Emission  Max. Hourly
| Baseline Fuel  Emussions - Factor Emissions,
Pollutant  |{Use (MMBtu) (tons) (b/MMBtu) Ib/hr
NO=x 10,843,380 148.7 0.027 95.97"
- [802 - ' 3.2 0.00059 2.05
CO 539.5 0.100 348.26
{PM10 40.2 0.0074 25.95
Boiler 4 3500 MMBtu/hr heat input
Baseline Emission: - Max. Hourly
o Baseline Fuel  Emissions Factor =~ Emissions,
Pollutant |Use (MMBtu) (tons) - (b/MMBtu) Ib/hr
NOx 11,416,127 '186.5 0.033 114.39
sS02 : 33 0.00059 2.05
CO 532.6 0.093 326.55
PM10 42.3 0.0074 25.95
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Table 6.2-1.4a

Summary of Stﬁftup Emissions Data - pdunds per hour

1. Minimum and maximum values are based on the six individual runs that comprise the two sets of tests.
2.  Permit conditions have not been carried forward into the permit to operate, and are no longer in effect. .

Project Notes POC co NOx SOx PM10
Crockett Cogeneration Source Tests
6/96 avg (Note 1) 54 46 59 - -
6/97 avg <1 31 41 - -
min run <1 27 9 - -
max run ‘ 59 49 95 - -
Crockett Cogeneration FDOC 170 385 160 - -
(Note 2)
SF Energy FDOC 1299 437 77 ; ]
Sutter From
Cold Start Westinghouse - 838 .. - 175 - -
Hot Start - 902 170 - -
Sutter FDOC -
Cold Start (Note 3) 1.1 838 175 2.7 9.0
Hot Start . 1.1 902 170 2.7 9.0
Westinghouse Note 4 _ ‘
! Cold Start 292 1722 183 3 28
‘Warm Start - 296 1625 221 3 25
Hot Start 442 2142 217 4 33
Bechtel - DEC From :
Cold Start -~ Westinghouse 437 3317 168 - 7
Hot Start - Note 5 520 7343 189 - 8
Used in AFC Note 6
Cold Start 16 620 80 1.3 9
Notes: i

3.  Values shown are from the engineering analySIS, there are no proposed permit conditions for startup emissions
limits in the proposed FDOC.
4. Westinghouse prowded data for the total plant (3 turbmes) ona lbs/start ba515 The above lbs/hr values were
calculated assuming a 3 hour starting period per turbine for a cold start; 2 hours for a warm start; and 1 hour fora
hot start. Data do not reflect the performance of oxidation catalysts or CO catalysts.
5. Bechtel estimates are 140 minutes for cold start for first engine; 40 minutes for cold start for second and third
engines; and 30 minutes for hot start for each engine.
6. POC values are three times full load emission rates. CO values are expected average values. NOx values are
30% higher than the higher of the two Crockett test averages, rounded up to the nearest 5 Ibs/hr. SOx and PM10
values are the full load emission rates.

-




Table 6.2-1.4b

Summary of Startup Emissions Data - pounds per start per turbine

POC

catalysts or'CO catalysts. :
Based on ma'umum four hours per startup.

o

Project Notes Cco NOx SOx PM10
Crockett Cogeneration Source Tests. | '
6/96 avg (Note 1) 71 62 79 - -
6/97 avg 1 41 54 - -
min run <1 36 12 - -
max run 79 66 127 - -
Crockett Cogeneration FDOC 340 770 320 - -
(Note 2)
SF Energy FDOC 299 437 77 ) ;
' (Note 3) - -
Sutter From -
Cold Start Westinghouse - 611 2932 - -
Hot Start ' - 339 1804 - -
Sutter Proposed FDOC
Cold Start - (Note 4) 3 2514 525 8 27
Hot Start 1 902 170 - 3 9
Westinghouse Note 5
Cold Start 875 5167 550 8 83
~ Warm Start 592 3250 442 5 50
Hot Start 442 2142 217 4 33
_Bechtel - DEC From
Cold Start Westinghouse 1019 7740 391 - 17
Hot Start * 520 3671 189 - - 4
Used in AFC Note 6
"Cold Start - 64 2480 320 52 36
Notes:
1. Data extrapolated from reported hourly values by ratio of 80/60.
2. Values based on'maximum two hours per startup. .
3. Valuesbased on maximum one hour per startup. :
4.  Values based on maximum three hours per cold start, one hour per hot start : g
5. 'Westinghouseé provided data for the total plant @3 turbmes) Data do not reﬂect the performance of ox1dat10n

&
-

N
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Table 6.2-1.5
Calculation of Daily and Annual Fuel Use

Operating Hours Fuel Use

max. hour hrs/day hrs/yr (MMBtw/hr)
Turbine 1, no DB 0 8 4400 18504 -
Turbine 2, no DB 0 8- 4400 1850.4
Turbine 3 no DB 0 8 . -4400 1850.4-
Turbine 4, no DB 0 8 4400 1850.4
Turbine 1, w/ DB 1 16 4000 2141.2
Turbine 2, w/ DB 1 16 4000 2141.2
Turbine 3, w/ DB 1 16 4000 2141.2
Turbine 4, w/ DB 1 16 4000 ‘ 2141.2

Fuel Use

MMBtu/hr MMBtu/day MMBtu/vr
Turbine 1, no DB n/a 14,8032 8,141,760
Turbine 2, no DB n/a 14,803.2 8,141,760
Turbine 3 no DB n/a 14,803.2 8,141,760
Turbine 4, no DB n/a 14,803.2° 8,141,760
Turbine 1, w/ DB 2,141.2 34,259.2 8,564,800
Turbine 2, w/ DB 2,141.2 34,259.2 8,564,800 -
Turbine 3, w/ DB 2,141.2 34,2592 8,564,800
Turbine 2, w/ DB 2,141.2 34,259.2 8,564,800
Total, All Units 8.564.8 196,250 66,826,240

Maximum daily fuel use is calculated assuming that each turbine operates for 8 hours'
without duct firing and for 16 hours with duct firing. Therefore, for each turbine the
maximum daily heat input is: ‘ -

(1850.4 MMBtwhr * 8 hrs/day) + (2141.2 MMBtwhr * 16 hrs/day)

= 14,803.2 + 34,259.2 = 49,062.4 MMBtw/day per turbine -
Maximum annual fuel use is calculated assuming that each turbine operates for 4400
hours per year without duct firing and for 4000 hours per year with duct firing. '
Therefore, for each turbine the maximum annual heat input is:

(1850.4 MMBtwhr * 4400 hrs/yr) + (2141.2 MMBtwhr * 4000 hrs/yr)

= 8.141,760 + 8,564,800 = 16,706,560 MMB.tui/yr per turbine
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NOTES TO TABLE 6.2-1.6
DETAILED CALCULATIONS
FOR MAXIMUM HOURLY, DAILY AND ANNUAL
CRITERIA POLLUTANT EMISSIONS

Maximum Hourly Emissions

Maximum hourly NOx, CO and POC and emissions occur when two turbines are starting up and
two turbines are at full load with duct firing. Maximum hourly NOx emissions can be calculated
as:

(2 turbines * 80 Ib/hr) + (2 turbines * 19.32 Ib/hr) = 198.1 Ib/hr

Maximum hourly SO, and PM, emissions occur when all four turbines are at full load with duct
firing. For example, maximum hourly SO, emissions are:

4 turbines * 1.45 Ib/hr = 5.8 Ib/hr

Maximum Daily Emissions

T
; .

Maximum daily NOx, CO and POC emissions occur when each turbine is in startup for four
hours, at base load without duct firing for four hours, and at base load with duct firing for 16
hours. For example, maximum daily CO emissions from each turbine are:

(4 hrs/day * 620 Ib/hr) + (4 hrs/day * 24.41 Ib/hr) + (16 hrs/day * 28.26 Ib/hr) = 3,029.8 1b/day
Maximum daily SO, and PM,, emissions occur when each turbine operates for eight hours at base

load without duct firing and for 16 hours at base load with duct firing. Maximum daily PM;,
emissions from each turbine can be calculated as:

(8 hrs/day * 11 Ib/hr) + (16 hrs/day * 13.3 Ib/hr) = 300.8 Ib/day

Maximum Annual Emissions

Maximum annual NOx emissions will be limited to 292.3 tons per year, or 73.08 tons per quarter,
for all four turbines. This is equivalent to an quarterly average NOx emission concentration of
1.98 ppm @ 15% O, (except during startup). The quarterly NOx cap was calculated as:

(400 hrs/quarter * 80 Ib/hr) + (4000 hrs/quarter * 13.24 Ib/hr) * (4000 hrs/quarter * 15.30 lb/hr)
= 73.08 tons for four turbines

Maximum annual CO and POC emissions are calculated assuming that each turbine has 400
hours of startup, 4000 hours of base load operation without duct firing, and 4000 hours of base
load operation with duct firing each year. Maximum annual POC emissions for a single turbine
can be calculated as:

(400 hrs/yr * 620 Ib/hr) + (4000 hrs/yr * 24.41 Ib/hr) + (4000 Ib/hr * 28.26 Ib/hr) = 229.34 tpy



Maximum annual SO, and PM;, emissions occur when each turbine operates for 4400 hours pér
year at base load without duct firing and 4000 hours per year at base load with duct firing.
Annual SO, emissions for a single turbine can be calculated as

(4400 hrs/yr * 1.30 Ib/hr) + (4000 hrs/yr * 1.45 Ib/hr) = 5.76 tpy



Table 62-1.7

Calculation of Noncriteria Pollutant Emissions from Existing Boilers

Boiler 1 : : :
Nat. Gas Emission | Max Houdly L
Factor, lb/MMscf Emissions on  Annual Emissions, |One-hour Em  Annual Em
Compound (D Gas, b/r (2) ton/yr (3) Rates, 5/L Rates, gfs
Beazene 1.21E-03 4.03E-03 ' 2.05E-03 5.07E-04 5.89E-05
Formaldehyde 1.27E-02 4.23E-02 2.15E-02 .5.32E-03 6.18E-04
Notes: (1) From 1991 AB2588 report. : S
(2) Based on maximum hourly boiler natural gas firel use of '~ 3.33 MMscHhr
(3 Based on baseline boiler natural gas fusl use of 3,382 MMscfiyr'
Boiler2 ' =
Nat. Gas Emission | Max Hourly
Factor, Ib/MMscf | Emissions on Annual Emissions, |One-hour Em  Annual Em
Compound . OB Gas, Ib/hr (2) . tonfyr (3) _Rates, gfs Rates, gfs | :
Benzene ‘ 1.21E-03 - 4.03E-03 .2.05E-03 | 5.07E-04 ﬂ5.8‘9E-05 .
Formaldehyde 1.27E-02 4.23E-02 . 2.15E-02 5.32E-03 6.18E-04
Notes: (1) From 1991 AB2588 report. , - '
- (2) Based on maximum hourly boiler natural gas fisel use of 3.33 MMscPhr
(3) Based on baseline boiler natural gas fuel use of 3,352 MMscfyr
Boiler 3 :
Nat. Gas Emission | Max Hourly .
Factor, Ib/MMscf | Emissions on | Anrual Emissions, |One-hour Em|{ Annual Em
Compound ¢)) Gas, Ib/hr (2) ton/yr (3) Rates, gfs Ratzs, gfs. |
Benzene 1.21E-03 4.14E-03 6.42E-03 5.22E-04 l._855-04 ‘
F ormaldehyde 1.27E-02 4.35E-02 6.74E-02 5.48E-03 1.94E-03
Notes: (1) From 1991 AB2588 report.
(2) Based on maximum hourly boiler natural gas fuel use of 3.42 MMscihr
(3) Based on baseline boiler natural gas fael use of 10,610 MMsciyr
Botiler 4
Nat. Gas Emission | Max Hourly
Factor, Ib/MMscf | Emissions on |Annual Emissions, |One-hour Em| Annual Em
Compound (1) Gas, Ib/hr (2) ton/yr (3) Rates, gfs Rates, gfs
Benzene 1.21E-03 4.14E-03 6.76E-03 5.22E-04 1.94E-04
Formaldehyde 1.27E-02 4.35E-02 7.09E-02 5.48E-03 2.04E-03
Notes: (1) From 1991 AB2588 report.
(2) Based on maximum hourly boiler natural gas fuel usa of 3.42 MMscfhr
(3) Based on baseline boiler natural gas fuel use of

11,170 MMscHyr



Table 6.2-1.8

Calculation of Noncriteria Pollutant Emissions from Gas Turbines

Emission Rates for Modeling
(each turbine) (each turbine)
\ Max Hourly = - o ‘
Emission Factor, | Emissions, lb/hr  Annual Emissions,| - One-hour Em Annual Em | Total, 4
Compound - Ib/MMscf (1) (2 ton/yr (3) Rates, g/s Rates, gfs _ |turbines (tpy)

Ammonia (5) 14.31 60.10 1.80E+J0 - 1.73E+00 240.41

Hazardous Air Pollutants ,
Acetaldehyde 6.86E-02 014 0.56 - 1.81E-02 1.61E-02 2.24
Acrolein (4) 6.43E-03 1.35E-02 0.05 1.70E-03 1.51E-03 0.21
Benzene 1.36E-02 2.85E-02 0.11 3.59E-03 3.20E-03 0.44
1,3-Butadiene 1.27E-04 2.66E-04 1.04E-03 3.35E-05 2.99E-05. 4.15E-03
Ethylbenzene 1.79E-02 3.75E-02 0.15 4.73E-03 4.21E-03 0.59
Formaldehyde 1.10E-01 0.23 0.90 - 2.90E-02 " . - 2.59E-02 3.60
Naphthalene 1.66E-03 348E-03 = ' 1.36E-02 . 4.38E-04 ~ 3.90E-04 5.43E-02
PAHs (6) 6.60E-04 1.38E-03 5.39E-03 1.74E-04 1.55E-04 2.16E-02
Propylene oxide 4.78E-02 1.00E-01 039 | 126E-02 112E-02 | 156
Toluene 7.10E-02 0.15 0.58 1.87E-02 1.67E-02 . 2.32
Xylene 2.61E-02 5.47E-02 0.21 6.89E-03 6.14E-03 0.85
Total HAPs ' 257 11.90

Notes: (1) Ffo.m Ventura County APCD and CATEF daféf:ases.
(2) Based on maximum hourly turbine fiel use of 2141.2 MMBtu/hr and

fize]l HHV of 1022 Btw/scf. 2.10 MMscihr
(3) Based on maximum anrual turbine fuel use of 16,706,560 MMBtufyr
and fuel HEV of 1022 Btufscf 16,347 MMscflyr

(4) Based on test result from Frame turbine only.

(5) Based on 5 ppm ammonia slip_‘from SCR systern.
(6) Polycyclic aromatic hydrocarbons. -

N
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Table 6.2-19 (cont'd)

Emergency Diesel Generator ‘4

Diesel Emission| Max Hourly Annual One-hour
Factor, Ib/M | Emissions, b/hr| Emissions, | EmRates, | Annual Em
Compound gal (1) (@) ton/yr (3) _gfs Rates, gfs |
Arsenic 0.0081 8.505E-05  2.69E-07 1.07E-05 7.74E-09
Benzene 0.7425 7.796E-03  2.47E-05 9.82E-04  7.10E-07
Berylium 0.00367 3.854E-05 1.22E-07 4.86E-06 3.51E-09
Cadmium 0.022 2.31E-04 7.31E-07 2.91E-05 2.10E-08
Chromium VI 0:00003 3.15E-07 . 9.97E-10 3.97E-08 2.87E-11
Copper 0.022 231E-04  7.31E-07 | 2.91E-05 2.10E-08
Formaldehyde 0.05589 5.87E-04 . 1.B6E-06 | 7.39E-05 = 5.34E-08
Lead ~ 0.00734 7.71E-05 ~ 2.44E-07 9.71E-06 7.02E-09
Manganese 0.00734 7.71E-05 2.44E-07 | S.71E-06 7.02E-09
Mercury 0.00022 .| 2.31E-06 7.31E-09 2.91E-07 2.1CE-10
Nickel 0.022 2.31E-04 7.31E-07 2.91E-05 2.10E-08
PAH 0.00306 3.21E-05 1.02E-07 4.05E-06 2.93E-09
Phosphorus 0.22 2.31E-03 7.31E-06 2.91E-04 2.10E-07
Selenium 0.0044 4.62E-05 . = 1.46E-07 5.82E-06 4.21E-09
Zinc 0.022 - ‘2.31E-04 - 1.31E-07 2.91E-05. 2.10E-08
Diesel particulate (3) 0.31 - "~ 1.43E-03 -- 4.12E-05 .
Notes: 1. From 1991 AB2588 report. | o -
2. Basedonfueluse of ~ 10.5 galfbr and - 66.5 galfyr
3. From AP-42, Table 3.3-1, units are
bMMBtu. Assume 139,000 Btw/gal
Gasoline Stoii‘-a_ge and Dispensing
 Emission | MaxHourly | Annual One-hour
Factor, Ib/M |Emissions, lb/hr| = Emissions, | EmRates, | Annual Em;
Activity gal (1) @ | waw@® gs | Rates.gfs
Storage (includes flling R :
tank) - . ' 83 -- 5.14E-03 -- -
Dispensing (includes
spillage) ' 117 5.85E-01 7.24E-03} .- -
Total - 5.85E-01 1.24E-02{ 7.37E-02  3.56E-04
Note: 1. From AP-42, Table 5.2-7 _
2. Based on maximum hourly dispensing rate of - 50 galfhr
and annual throughput of 1238.3 galiyr
Boiler ;QhEmic;l Charging
Max Hourly Annual . . .
o Emissions, Ibhr| Emissions, | One-hour Em | AnmualEm | =
Pollutant ) tonfyr (1) Rates; gfs Rates; gfs |
Ammonia 1.23E-01 0.2763 1.55E-02  7.95E-03
1. Based o}x 30 ppb hydrazine in blowdown and usage factors v

Notes:

in 1991 AB2588 report.



Table 6.2-1.10

Ammonia Emissions Calculations

Calculation of ammonia emissions from the gas turbines is based on the proposed ammonia slip limit of 5

ppmvd.

Gas Turbines

Maximum hourly ammonia emissions from the gas turbines occur when the turbines are operating at 100%
load with duct firing and the ambient temperature is 34 deg F. Under these conditions, the exhaust flow rate
has been calculated to be 759,401 dscfm at 12.62% O,. The 5 ppm ammonia slip rate at 15% O, is calculated

as:
5 ppm @ 15% O, * 4.4852x10" Ib/scf per ppm * 759,401 scf/min * (20.9-12.62)/(20.9-15) x 60 min/hr

= 14.3 Ib/hr (each turbine)
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ATTACHMENT 6.2-2.1

MODELING PROTOCOL AND RELATED CORRESPONDENCE
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June 2, 2000
1801 J Street

Sacramento, CA 95814
{918} 444-8668 .
Fax: [916) 444-8373

Mr. Robert W. Carr, APCO

San Luis Obispo County Air Pollution Control District
3433 Roberto Court

San Luis Obispo, CA 93401-7126

Dear Mr. Carr:

As you know, Duke Energy Power Services will be filing a revised application with the
San Luis Obispo County APCD for an Authority to Construct and a Determination of
Compliance for a'new combined cycle gas turbine project at Duke’s Morro Bay power
plant in Morro Bay. The project will be a major modification to an existing major source
and will be subject to District requirements for air quality modeling analyses. In
addition, as the project will be subject to PSD review a PSD permit will also have to be
obtained from EPA. Attached for your review and approval is a description of the
analytical approach that will be used to comply with District and EPA modeling
requirements for the project. This revised protocol addresses comments received from
the District in January and March of this year.

We look forward to meeting with you on Tuesday, June 6, to discuss this protocol and
other issues related to the air permit for the project. If you have any questions, please do
not hesitate to call.

Sincerely,

Gary Rubenstein
attachment

cc: Gary Willey, SLOCAPCD
David Albright, EPA Region IX
Mark Seedall, Duke Energy
Wayne Hoffman, Duke Energy
Mark Hays, Duke Energy
Bob Mason, TRC
Keith Golden, CEC
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Rev:sed Protocol for Evaluating Ambient Air Quality Impacts
of the Proposed Expansion Project
- at Morro Bay, CA ‘ ‘

“

Introduction

Duke Energy Power Services, LLC (Duke), is planning to construct and operate four new
combined-cycle gas turbines at the existing Morro Bay power plant in Morro Bay,
California. Duke took over operation of the power plant from Pacific Gas & Electric
Company on July 1, 1998. The proposed project will consist of four gas turbines with
fired heat recovery steam generators and two steam turbines for a nominal output of 1200
megawatts. The turbines will be General Electric 7251FA units and will be fueled with
pipeline quality natural gas. 'As the project will utilize the existing once-th:ough seawater '
cooling system, there will be no cooling tower.

As the applicant already owns and operates four boilers at the stationary sourcé, the
proposed project will be a major modaﬁcatlon to a maJor fac1hty

The applicant will submit air quality impact analyses to the San Luis OblSpO County Air
Pollution Control District (District); the Environmental Protection Agency, Region IX
(EPA); and the California Energy Commission (CEC). The modeling analysis will
include pollutants for which emissions exceed the PSD significant emissions thresholds
of 40 CFR 52.21(m) (shown in Table 1) and the CEC requirements for evaluation of -
project air quahty impacts. The purpose of this document is to establish the protocol for
meeting the air quality modeling requirements for the proposed project.

Table 1
PSD Significant Emissions Thresholds
o * Cumulative Increase
Pollutant - (tons/yr)
NOx 40
SO, o . 40
co ' 100
PM,, ‘ 15

The project is expected to result in emissions that will exceed PSD significant emissions
thresholds for fine particulate (PM,,) and, potentially, for oxides of nitrogen (NOx). The
project is also expected to require CEC modeling analyses for cumulative impacts and
construction impacts.



Emissions from the proposed project are expected to exceed the thresholds defining a
major modification for purposes of New Source Review and Prevention of Significant
Deterioration (PSD), so will be subject to review under both sets of requirements.
Modeled ambient impacts are expected to be well below the levels at which
preconstruction monitoring or increments analyses are required. These analyses will be
presented in detail in the AFC, the application for a Determination of Compliance, and
the application for a PSD Approval to Construct. ’

Project Location _ a

The proposed pl‘O_]eCt will be located on an exght-acre site in the northwesterly portmn of
the existing Morro Bay-Power Plant property. In general, the Morro Bay Power Plant.
property is surrounded by light industrial, commercial, marine, residential, and
recreational land uses. The power plant property is bordered by the Pacific Ocean, Estero
Bay, and Morro Rock to the west and by U.S. Highway 1 to the northeast. A mobile
home park and the Lila Kaiser Park are located on the north side of the property.
Additional residences and other sensitive receptors are located to the south of the
property. A map showing the location of the Morro Bay Power Plant relative to these
other properties is included as Figure 1. The air quality impact analyses will include a
map showing the plant location, fence lines, and modelmg receptors, as well as a plot
plan of the plant sxte indicating final site elevation and helghts of facility structures.

As indicated above, the Pacific Ocean lies less th_an halfa mile to the west. Due east of
the site, the hills of the Coast Range rise to heights of 500 to 600 feet within one mile.
Approximately 0.6 miles WSW of the power plant lies Morro Rock, which has an
elevation of 578 feet.

Meteorological Data

Meteorological data collected by PG&E at the Morro Bay power plant during the three-
year period 1994 through 1996 will be used for modeling. Wind speed and direction,
sigma theta and temperature data were collected at an elevation of 10 meters. The
meteorological data set meets the EPA completeness criterion of 90% on a monthly basis.
Upper air data from Vandenburg Air Force Base, 45 miles southeast of the plant site, will
be used. As recommended by EPA guidelines for use with onsite meteorological data,
the meteorological data preprocessor Meteorological Processor for Regulatory Models
(MPRM) will be used to preprocess the meteorological data prior to using the data with
the ambient air quality models. Holzworth mixing heights will be substituted for any
missing data in the Vandenburg mixing height data set. '




W T (SN E gt (e

Figure 1

|
;

S3NNG

5
Ll i

ERRARRRARASLA

TTITIL

IR AR W

. o
L1

-3-




A prehmmary review of the meteorologlcal data indicates that there may be some penods

of mssmg data. We propose to handle the missing data as follows: '

1. If the period of missing data is four hours or less, the missing data will be
. filled in by linearly interpolating between the data points before and after the
missing data period.

2.  If the period of missing data is longer than four hours, no substitution will be

. made and the missing data processmg option will be used in the ISCST3
model to mvoke the calms processing optlon during the period.

The Dlstnct has requested a specific analysis of fog effects on dlspersmn Fog is the
result of specific meteorological conditions that generally occur in the lower atmosphere.
The conditions that produce fog are contained within the mixing height and temperature
data collected at or near the power plant that will be used in the ambient air quality
analysis. Therefore, the meteorological conditions that produce fog are already included
in the meteorological data set that will be used and the requested analysxs of dispersion
during foggy conditions will automatrcally be included. ‘

,Ambzent Air Qualujy Models

The amb1ent air quality modeling will be performed in several steps The first step will
be to determine which combination of potential operating loads and ambient condmons
will produce the highest modeled impacts from the new turbines. This worst-case
operating scenario for the turbines will be determined using - the ISCST3 model (V ersion
99155) to model ambient impacts of NOx, CO, and PMw under a11 of the potential |
operatmg scenanos

Ambient conditions for evaluatmg turbine operatlons w1l1 range from. desxgn minimum to
maximum expeeted ambient temperatures. The Bowman Engineering BPIP model will
be used to determine direction-specific building dimensions so. that building downwash
effects will be appropriately evaluated. A single combination of turbine parameters,
operating load, and ambient temperature will be selected for further modeling based on.
this analysxs

The second step of the ambient air quality modeling analysxs will be the evaluation of
maximum modeled 1mpacts from the proposed project. Maximum emission rates will be
identified for each averaging period for modeling (including turbine startups and
shutdowns, as appropriate). Direction-specific building dimensions will also be included
in this modeling analysis so that building downwash effects w1ll be appropnately
evaluated. ‘

Potential shoreline and inversion breakup fumigation impacts will be evaluated using the
SCREEN3 model. Multiple modeling runs using a shoreline fumigation thermal internal
boundary layer (TIBL) factor varying from 2 to 6 will be used to determine the most

”



conservative TIBL factor to use in the shoreline fumigation modeling analysis. As
shoreline fumnigation conditions are expected to last for a very short time, only one hour
of shoreline fumxgahon impacts w111 be evaluated

The SCREEN3 m‘odel will also be used'to evaluate fumigation impacts for all short-term

averaging periods (24 hours or less). The methodology in EPA 454/R-92-019 (Screening

Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised) will be -
followed for this analysis. Combined unpacts for all sources under fumigation conditions
will be evaluated. :

Fihally, the ISCST3 model will also be used to model impacts from the existing boilers.
This modeling will represent operation of the boilers during the baseline period. -

Receptor Grids

Receptors for both the initial (screening) and final modeling analyses will be placed at
25 meters along the facility fenceline. A coarse receptor grid spaced at 180 meters will
be used to a distance of 5 kilometers from the facility. Receptors will also be placed in
the cities of Cayucos, Los Osos, and Cambria to provide information to residents
regarding anticipated impacts. A fine grid of receptors spaced at 60 meters will be used
in areas where the coarse grid analysis indicates modeled maxima will be located. If
predicted ambient concentrations (modeled impacts plus background concentrations)
exceed 75% of the applicable ambient air quality standard, a 30-meter grid will be used to .
locate and characterize the maximum modeled impacts. In accordance with EPA
guidance, overwater receptors will be included in the modeling analysis.

Model Options

The ISCST3 model allows the selection of a number of options that affect model output.
The regulatory default options will be used, as listed below.

e Final plume rise

¢ Buoyancy-induced dispersion

o Stack tip downwash

e Rural dispersion coefficients

e Calms processing

e Default wind profile exponents based ural dxspersxon

o Default vertical temperature gradients '

o Upper-bound concentration estimates for sources influenced by building
downwash from super-squat buildings

 Missing data processing (to handle missing meteorological data when a
reasonable substitution cannot be made; see discussion above)



Ambient Air Quality Impact Analyses

In evaluating the impacts of the proposed project on ambient air quality, we will model
the ambient impacts of the project, add those impacts to background concentrations, and
compare the results to the state and federal ambient standards for SO,, NO,, PM,;, and
CO. Background concentrations of NO, and CO will be the highest values monitored at
the District’s San Luis Obispo monitoring station, located approximately 13 miles
southeast (downwind) of the project site, during the last three years. Background
concentrations of SO, and PM,, will be the highest values monitored during the same
three-year period at the District's Morro Bay monitoring station, located within
approximately one mile of the project site.”

In accordance with EPA guidance (40 CFR part 51, Appendix W, Sections 11.2.3.2 and

11.2.3.3), the highest modeled concentration will be used to demonstrate compliance with
annual standards while the highest second-high modeled concentrations will be used to
demonstrate compliance with standards based on averaging periods of 24 hours or less.

The application will include concentration isopleths to illustrate the spatial distribution of
the maximum modeled impacts from the gas turbines.

Increments Analysis

Increments are the maximum allowable increases in concentration that are allowed to
occur above baseline concentrations for each pollutant for which an increment has been
established: currently NO,, SO,, and PM;,. The baseline concentrations are defined for

each pollutant and averaging time, and are the ambient concentrations of each pollutant

existing at the time that the first complete PSD application affecting the area is submitted.
Applicable significant ambient impact levels for SO,, NO,, and PM,, are shown in
Table 2. ‘

: " Table 2
PSD Ambient Significance Levels
Pollutant/ Significance Level
Avg. Period (ug/m’)
SO, - Annual 1.
- 24-hour 5
- 3-hour 25
PM;; -Annual 1
- 24-hour 5
NOx - Annual 1
- 1-hour 19

SO, monitoring was terminated at Morro Bay at the end of 1995. Therefore, the highest
concentration monitored during the last three years available will be used to represent background
SO, . ' '
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Federal regulations require increments analyses to be performed only for pollutants with
ambient impacts exceeding these significance levels. According to EPA Region IX staﬂ'
it has been determined that the application for a PSD permit for the proposed ,
modification at Morro Bay Power Plant will be the first PSD application filed in San Lms -
Obispo County since the PSD trigger dates. Further, based on consultations with
Monterey Bay Unified APCD, Santa Barbara County APCD and San Joaqmn Valley
Unitifed APCD staffs, no PSD permits have been issued in those districts since the trigger .
date for sources that would have an annual average impact greater than 1 jig/m® in ’
San Luis Obispo County. Therefore, the proposed project will set the baseline date and is
the only increment-consuming source in the District. If necessary, compliance with ’
increments will be demonstrated by comparing the ambient impacts of the project w1th |
the Class II increments.

Preconstruction Monitoring Requirements

40 CFR 52.21(m) requn‘es an applicant's air quahty analy51s to contam preconstruction
ambient air quality monitoring data for purposes of establishing background pollutant
concentrations in the impact area of the proposed facility. Under the provisions of

40 CFR 52.21(i), however, an applicant may be exempted from the requirement for
preconstruction monitoring if the predicted air quality impacts of the facility do not
exceed the specified de minimis levels listed in Table 3. An applicant may also, at the -
EPA's discretion, rely on existing representative air quality monitoring data that meet
EPA guidance to satisfy the requirement for preconstruction monitoring. The modeled
impacts of the proposed modification are expected to be well below the de minimis levels,
so preconstruction monitoring will not be required. The application will also include a
discussion regarding the representativeness of existing background data. Information
previously provided to EPA regarding the representativeness of the existing background
data is attached. :

Table 3

Preconstruction Monitoring Thresholds
CO: 8-hraverage 1 575 pg/m3
PM,;: 24-hr average 10 pg/m3
NO,: annual average 14 pg/m3
SO,: 24-hr average - 13 pg/m3.

Additional Impacts Analysis
For those pollutants emitted in significant amounts, the applicant will prepare an

additional impacts analysis for growth, soils and vegetation, and visibility. VlSlblllty
impacts will be evaluated using VISCREEN 1.01 (Version 88341).
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Impacts on Class I Areas .

The apphcant will prepare an analy51s to determine whether the proposed project w111
result in emissions that would have an adverse impact on air quality related values,
including visibility, in nearby Class I'areas. An analysis will be conducted to determine
the proposed project impact on visibility at the San Rafael erdemess in Los Padres
National Forest, the nearest Class I area, Background wsual range mformanon for the
San Rafael Wllderness has been obtained from the U.S. Forest Semce

A modeling analysxs will also be performed to determine ‘whether the ' proposed

modification will result in a modeled 24-hour average impact of any pollutant of 1 p.ym |

or more in the nearby Class I area.

GEP Stack Height

An analysis will be performed to determine the GEP heights of the new turbine stacks
and to demonstrate that the heights used for modehng the staoks do not exeeed GEP

height.

Additional Analyses Required by the CEC

Additional analyses that may be required by the CEC are a cumulatlve a.u' qua.hty 1mpaets
analysis, an analysis of. short-term impacts during turbme startups and commissioning,
and an analysis of construction impacts. The procedures to be used in evaluating
construction impacts are discussed below. If requxred a separate protocol w111 be
prepared for t.he cumulanve impacts analysrs

Construction Impacts Analysis

The potential ambient impacts from air pollutant emissions during the construction of the
Morro Bay Power Plant project will be evaluated by air quality modeling that will
account for the construction site location.and the surrounding topography; the sources of
emissions during construction, including vehicle and eqmpment exhaust emissions; and
fugitive dust.

Site Description - The proposed project will be located on the site of the existing Morro
Bay Power Plant. The dispersion modeling analyses will include a description of the
physical setting of the facility and surrounding terrain. A map showing the plant
location, fence lines, and model receptors will be included, as well as a plot plan of the
plant site indicating heights of nearby structures above a common reference point.

Types of Emission Sources - Construction of the proposed power pla‘.nt project will be
divided into three main construction phases: (1) site preparation; (2) construction of
foundations; and (3) installation and assembly of mechanical and electrical equipment.

-8-
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The construction impacts analysis will include a schedule for construction operation
activities. Site preparation is expected to include site excavation, excavation of footings
and foundations, and backfilling operations. After site preparation is finished, the
construction of the foundations will begin. Once the foundations are finished, the
installation and assembly of the mechanical and electrical equipment will begin.

Fugitive dust emissions from the construction of the project result from (1) dust entrained
during excavation and grading at the construction site; (2) dust entrained during onsite
travel on paved and unpaved roads and across the unpaved construction site; (3) dust
entrained during aggregate and soil loading and unloading operations; (4) dust entrained
from raw material transfer to and from material stockpiles; and (5) wind erosion of areas
disturbed during construction activities. Heavy equipment exhaust emissions result from
(1) exhaust from the heavy equipment used for excavation, grading, and construction of
onsite structures; (2) exhaust from a water truck used to control construction dust
emissions; (3) exhaust from Diesel welding machines, gasoline-powered generators, air
compressors, and water pumps; and (4) exhaust from gasoline-powered pickup trucks and
_ Diesel flatbed trucks used onsite to transport workers and materials around the
construction site. Diesel and gasoline truck exhaust emissions will result from transport
of mechanical and electrical equipment to the project site and transport of rubble and
debris from the site to an appropriate landfill. Diesel exhaust emissions may also result
from transport of raw materials to and from stockpiles.

Emissions from a worst-case day will be calculated for each of the three main
construction phases and only the phase with the highest emissions will be modeled. As
the construction impacts are expected to occur for a relatively short time compared with
the lifetime of the project, only short-term averaging periods (24 hours or less) will be
included in the construction modeling analysis.

Existing Ambient Levels - Ambient NOx, CO, and PM,, concentrations are monitored at
two locations in the vicinity of the proposed site: Morro Bay and San Luis Obispo.
These sites are believed to be representative of the site and are being proposed for use in
the analyses. SO, was also monitored at Morro Bay through 1995. As background levels
are extremely low, the 1995 data are believed to be representative of current SO, levels.

Model Type - The EPA-approved Industrial Source Complex Short Term (ISCST3)
model will be used to estimate ambient impacts from construction emissions. The
modeling options and meteorological data described above will be used for the modeling
analysis.

The construction site will be represented as an area source in the modeling analysis.
Emissions will be divided into two categories: exhaust emissions and dust emissions.
For exhaust emissions, a plume height of 4.6 meters (15 feet) will be used. Plume height
refers to the distance measured from ground level to the center line of the emissions
plume. For dust emissions, a plume height of two meters will be used due to the ambient
plume temperatures and negligible plume velocities.

9.



For the construction modeling analysis, a square-shaped grid of receptors will be used

with receptors spaced 60 meters apart. The grid will extend approximately 1 kilometer to

the west, east, south, and north of the project site. However, receptors that would be
onsite or in the ocean will be excluded. All terrain will be assumed to be at the same
elevation as the facility for purposes of this construction impacts modeling analysis.
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October 21, 1999 ' 1801 J Streat
CORRECTED , , L .. Sacramento, CA 95814

: ' R ' ' , T (916) 444-8586
: : Fax (916) 444-8373
Mr. David Albright o
Air Division
. USEPA Region IX

75 Hawthorne Street

San Francisco, CA 94105

Re:  Application for a PSD Permit
Morro Bay Power Plant

Dear M. Albrighf:

During my telephone conversation with you and Carol Bohnenkamp on October 19, 1999,
you indicated that you required additional information in two areas to be able to determine.
that the PSD permit application filed for the Morro Bay power plant is complete. The = -
purpose of this letter is to provide the requested information.. : Co

Preconstruction Monitoring Requirements

The comparison of modeled concentrations from the turbines with federal PSD
preconstruction monitoring thresholds shown in Table 6.2-34 of the application indicates that
impacts of both PM; and CO exceed the preconstruction monitoring thresholds. However,
the applicant belicves that ambient monitoring data exist that are representative of existing air
quality in the project area so that additional preconstruction monitoring is not necessary. The
reasons for this are described more fully in the following paragraphs. - -

In general, as discussed on page 6.2-56 of the application, the preconstruction monitoring -~
thresholds are exceeded only on Morro Rock.” Maximum modeled concentrations of PM;q ' -
and CO are well below the thresholds in all other locations (see modéling results presentzd in
Table 6.2-36 of the application). The wind roses presented in Figure 6.2-5 of the application
show that prevailing winds in the project area are onshore winds, so existing concentrations

of all pollutants on the rock, which is upwind of the City of Morro Bay and other inland -

urban areas, can be expected to be much lower than concentrations monitored in other
locations.

To represent existing PMo concentrations, the applicant proposes to use ambient PMq
monitoring data collected at the Morro Bay monitoring station, approximately one mile east-
southeast of the power plant (sce attached map for locations of plant and menitoring station).
Based on the predominant onshore winds, this monitoring station is downwind of the power
plant most of the time, so concentrations measured at the station would be expected to
represent existing emissions from the power plant as well as PM; emissions from other
sources in the City of Morro Bay. The PMjq data presented in Table 6.2-31 of the application
show that PM;q levels in Morro Bay are generally low: approximately 1/3 of the federal
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standard The maximum monitored 24-hour concentration in 1998 (not included in.the table)
*'was 33 ug/m’, which is lower than the concentrations monitored between 1995 and 1997. By
using the 1997 monitored maximum value of 57 ug/m3 (by far the highest concentration
monitored in Morro Bay over the past four years), the applicant believes that the background
concentratxons of PMjq in the vicinity of the project are being conservatively overestimated.

Further, a comparison of the 1997 and 1998 monitored PM;, concentrations in other nearby

. locations indicate that PMyo concentrations in the region remain well below the federal
standard. This comparison is shown in Table 1 below. Therefore, the addition of the
proposed project would not be expected to bring ambient PM;g levels anywhere near thc .
national ambient air quality standard.

Table 1
Monitored 2_4-Hour Average PM,;, Concentrations
in the Vicinity of Morro Bay Power Plant

Calendar Year Distance/Direction from.
Morro Bay Power Plant
Monitoring Station 1997 1958 (mi)
Morro Bay : 57 o 33 S '~ ~1 (ESE)
San Luis Obispo 55 21 | "~I3(SE)
Atascadero 70 | 38 . ~13.(NE)

To represent background concentrations of carbon monoxide, the apphcant proposes to use
ambient CO data collected by the California Air Resources Board at the San Luis Obispo -
monitoring station approxxmately 13 miles southeast of the power plant.. As shown in Table -
2, carbon monoxide in San Luis Obispo County comes predominantly from areawide sources,
including mobile sources, residential fuel combustion, waste burning and disposal, and
wildfires. Statxonary, or point, sources of emissions account for less than one percent of the

mventory Thus, CO levels monitored i in a more developed area, such as San Luis Obispo, - - a

would be expected to be higher than CO levels monitored in a smaller, less developed area
such as Morro. Bay., The concentration of CO-producing sources, including on-road motor

. vehicles, residential fuel consumption, and waste burning and disposal, would be expected to. -

be higher in San Luis Obispo (which is near heavily traveled Highways 101 and 1 and had a:
1998 pOpulatxon of 42, 650) than in Morro Bay (which is upwind of Highway 1 and hada
1998 population of 9,850). Therefore, the ambient CO levels monitored in San Luis Obispo
are believed to conservatively overestimate ambient CO levels that would be found in the
vicinity of the project.
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Table 2
1996 Emission Inventory, San Luis Obispo County
CO Emissions, tons Percent of Total
Inventory Category per day Inventory
Fuel Combustion ) 1.1 0.6%

- All Stationary Sources 1.1 0.6%
Residential Fuel Combustion 11.1 58% -
Waste Burning and Disposal 23.8 12.5%

Utility Equipment 6.4 3.4%

All Areawide Sources 414 21.8%
Light-Duty Passenger Cars and Trucks 83.7 46.6%
All Mobile Sources 1262 1 66.3%
Wildfires 21.6 11.4%

‘All Natural Sources 216 : 11.4%

Total, All Sources 190.3 100%

Source: ARB website.

Impacts of Project-Induced Growth

The federal PSD regulations (40 CFR 52.21 (o) (2)) require an analysis of the air quality
impact projected for the area as a result of general commercial, residential, industrial, and
other growth associated with the proposed modification. The discussion of socioeconomic

" impacts of the proposed project (Section 6.10 of the AFC) indicates that the project will

create no new permanent jobs or secondary employment in the region and will have no
significant impact on tourism. Therefore, no commercial, residential, or industrial growth is
-expected as a result of the proposed modification, and no associated air quality impacts are
projected for the area.

I hope that this provides the additional information you need to determine that the PSD

. applxcatlon is complete. If you have any questions regarding this information, or regarding

any other aspect of the project, please do not hesitate to call.

Sincerely,

Mattwos

Nancy Matthews

cc:  Carol Bohnenkamp, EPA Region IX
Mark Seedall, Duke Energy
Mark Hays, Duke Energy
Jane Luckhardt, Downey Brand

Chris Ellison, Ellison & Schneider
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November 29, 1999 \ - - : 1801 J Street
: L : , * Sacramento, CA 95814
o (916) 444-8666
Fax: (916) 444-8373

Mr. Matt Haber

Chief, Permits Office
Air Division

USEPA Region IX

75 Hawthomne Street
San Francisco, CA 94105 .

Re: Apphcatxon for aPSD Pcrrmt
Morro Bay Powcr Plant

Dear Mr. Haber:

This letter is written in response to your letter dated October 27, 1999, and dxscussmns
during our November 4, 1999, meeting with you, David Albnght, and Carol Bohnenkamp
in which you requested additional information about CO emissions sources and other
factors that will allow you to fully evaluate the representativeness of the CO ambient air
quality data used in the application for a Prevention of Significant Deterioration permit
for a major modification at the Morro Bay Power Plant in Morro Bay, Ca.hforma. '

Preconstruction monitoring reqmrements for PM Were addressed in our October 21,
1999, letter to David Albright. The representativeness of existing monitoring data for use -
mcharactenzmg exlstmg auquahtymthe CoO 1mpactarw.15 discussed in more detml
here,

Location of the CO Impact Area -

As discussed in our October 21 1999, letter rcgardmg preconstruc’aon momtormg
requirements for the project, we indicated that the preconstruction monitoring thresholds

are exceeded only on Morro Rock. The attached figure (Figure 6.11-2 of the AFC) :
shows the location of Morro Rock relative to the power plant: the rock is approximately
three-quarters of a mile west-southwest of the plant. While the beach area leading up to

and around Morro Rock is accessible to the public, the rock itself is an ecologmal

preserve serving as a nesting area for Peregrine falcons to which public accessis - S
prohibited. Therefore, there can actually be no public exposure in the locatxon where the
preconstruction momtonng thmhold is exceeded.

Prevallmg winds in Morro Bay are from the west and the west-northwest dunng most of
the year and from the northeast and east-northeast during the winter months. Therefore,
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Morro Rock is upwind of all emissions sources most of the year. The Rock is downwind
of the city of Morro Bay during the winter months. The terrain immediately surrounding
the power plant site is fairly flat. The Chorro Creek Valley climbs slowly inland from
just SE .of the town of Morro Bay. Low hills lie to the north of the creek, and several
prominent peaks can be found along Park Ridge, which lies just south of the creek.
Besides Morro Rock, the nearest terrain that is above HRSG final plume rise is the
westernmost of the peaks along Park Ridge—namely, Black Hill—nearly 3 km southeast
of the facility. Nearby terrain features do not surround the power plant facility

suﬂicxenﬂy to trap pollutants emitted from the town of Morro Bay or the power plant air

is generally free to move up and down the Chorro Creek Valley.

Characterization of the Ambient CO Data Collected in San Luis Obispo

The Air Resources Board collects ambient CO data at 1160 Marsh Street in San Lui'S

Obispo. The location of the monitoring station is shown in the attached figure. The area |

in which the monitor is located is a commercial area, east of U.S. 101, with residential
areas to the north and south. As shown in the attached wind roses for the monitoring site,
prevailing winds at that location are from the north through the west. Therefore, CO
concentrations monitored there are rcpresentatlve of the on-road vehicle traffic and
residential and commercial activity in the surrounding area.

Ambient CO Impacts in Morro Bay

As shown in. t.he attached summary of the 1996 emission inventory for San Luis Oblspo
County, CO emissions in the county are pnmanly from area and mobile sources. There
are very few large point sources of emissions (shown as “stationary sources” inthe |
inventory hsung) in the county; Morro Bay Potwer Plant is one of these. These pomt
sources of emissions account for less than 1% of the CO emissions in the county. The
rest of the emissions come from very small, dispersed sources that are associated with

human activity. For example, area sources, including residential fuel combustion, waste -

burning and d.lsposal and utility eqmpment (such as lawn mowers) account for a little
over 20% of CO emissions. These emissions will occur mainly in residential areas, so
CO emissions from these sources will be concentrated around residential areas. Areas

with larger populations will therefore tend to have more CO emissions—and thus, higher -

ambient concentrations of CO from these sources—than areas with smaller populatxons

The other major source of CO emissions in San Luis OblSpO County is mobile sources,
which account for 66% of total emissions. Most of these emissions (98 out of 126 tons)
come from on-road motor vehicles, including automobiles and trucks. Again, areas of
Inghcr vehicle activity (that is, more vehicle miles traveled) will tend to have mgher CO
emissions than areas with less vehicle activity.

The other 11% of CO emissions in n the county are atmb\rted to wﬂdﬁres Wildﬁres occur
throughout the undeveloped portion of the county, and the pOpulanon centersare’
concenu'aied along U S. 101 and I-hghway 1. Therefore CO emissions from wﬂdﬁres
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probably occur mostly in the mountainous eastern portion of the county and do not
contribute to ambient CO concentrations in the project area.

In summary, the sources of CO in Morro Bay are residential, commercial, and motor
vehicle activity, plus the existing Morro Bay Power Plant. Because prevailing winds in
Morro Bay are from the west most of the year, most of the time there are no upwind
sources of CO, and CO concentrations monitored in the impact area would be expected to
be close to zero. During the winter months when the prevailing winds are from the east,
CO concentrations in the impact area would be influenced by the upwind sources
described above. With the exception of the Morro Bay Power Plant, these sources are
similar in type, although much smaller in number, than the sources in the vicinity of the
San Luis Obispo ambient monitoring station. Therefore, CO concentrations monitored at
San Luis Obispo, a more developed and populated area, can be expected to be similar to
and probably somewhat higher than CO concentrations that would be monitored in the
impact area with the exception of the contribution of the Morro Bay Power Plant. The
modeled maximum project impacts presented in Table 6.2.32 of the PSD application
include both the existing boilers and the new gas turbines. Therefore, we believe that the
use of the monitored CO background data from San Luis Obispo, in combination with the
modeling analysis presented in the PSD application, accurately characterizes the worst-
case ambient concentrations of CO with the project in operation. This worst-case
analysis demonstrates that total ambient CO impacts with the project are well below the
federal CO ambient standards.

I hope that this provides adequate technical information to allow you to determine that
the ambient CO data collected at San Luis Obispo can be used to represent background
CO levels for the Morro Bay Power Plant project. If you have any questions or require
additional information, please do not hesitate to call.

Sincerely,
N U-A-U,U Mattleacss
Nancy Matthews

attachments

cc:  Carol Bohnenkamp, EPA Region IX
David Albright, EPA Region IX
Mark Seedall, Duke Energy
Mark Hays, Duke Energy
Gary Willey, San Luis Obispo County APCD
Ray Menebroker, ARB
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Attachment 1

Location of Morro Rock Relative to Power Plant Site
(Figure 6.11-2 of the AFC)
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Attachment 2
Map Showing Location of ARB’s San Luis Obispo Ambient Monitor
* ‘Wind Roses for the San Luis Obispo Site
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Location of San Luis Obispo Ambient Monitoring Station
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San Luis Obispo - Marsh - 1995

January 1, 1995 through December 31, 1995

Winds: Direction

\
\ \
Voo
\ S\
vV
\
A\
\
\
\
\ .
Level: 10 m
1.01t0 1.54 3.09t0 5.14 8.23t0 10.8
1.54 {0 3.09 5.14 t0 8.23 >=10.8 (m/s)

Number of Records Used: 8760



San Luis Obispo - Marsh - 1997
January 1, 1997 through December 31, 1997

Winds: Direction

\ \
\ \
\ \
\ \
\
\
\
\
\
Level: 10 m
1.01t0 1.54 3.09t0 5.14 8.23t0 10.8
1.54 t0 3.09 51410823 - >=10.8 (m/s)

Number of Records Used: 8760
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Attachment 3

Summary of 1996 Emission Inventory for San Luis Obispo County
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1996 Emission Inventory

San Luls Obispe C
i ) Emisions, touv/day Emissions as % of Total
SRC_TYPE xcxrzcom( ISUBCATEGORY __ - _ Nox | CO | PM10_| . NOx co PMI0
" |STATIONARY . . . |FUEL COMBUSTION JELECTRIC UTILITIES 15 0.6 02 ]
: COGENERATION 0. 0l T 0
‘ OIL AND GAS PRODUCTION S 1
! (COMBUSTION) 05 0.1} ]
PETROLEUM REFINING v
(COMBUSTION) 02 0.1 ()}
MANUFACTURING AND '
INDUSTRIAL 02 0.1 1]
FOOD AND AGRICULTURAL
PROCESSING "] 0 0
SERVICE AND COMMERCIAL 0.7 0.1 0
OTHER (FUEL COMBUSTION) 0 of 0
Submﬂ’s.l_Cambudon .3.6 1.1 0.2
WASTE DISPOSAL SEWAGE TREATMENT 0 ) 0
LANDFILLS = . 0| .0 ol
INCINERATORS 0 1] 0
SOIL REMEDIATION ] 0 0
OTHER (WASTE DISPOSAL) 0 ] 0
Subtotal, Waste Disposal 0 0 0
CLEANING/SURFACE CTGS {LAUNDERING [ [ [
y DEGREASING 0 ] 0
COATINGS AND RELATED
PROCESS SOLVENTS 0 o ]
PRINTING - 0 0| [
OTHER (CLEANING AND SURFACE
COATINGS) . 0 o (i
Subtotal, Cleaning/Surface Cty 0 0 0
PETROLEUM PRODUCTION AOLL AND GAS PRODUCTION 0 0 )
PETROLEUM REFINING : 0.1 1] 0
|PETROLEUM MARKETING 0.1 ()} 0.4
OTHER (PETROLEUM
PRODUCTION AND MARXETING) of 0 0
. Subtotal, Petrolewm Production 0.2 0 04
INDUSTRIAL PROCESSES  |CHEMICAL 0 ) [
FOOD AND AGRICULTURE 0 0 0.1
a MINERAL PROCESSES ] (] 0.4
() METAL PROCESSES 0 0 0
N 'WOOD AND PAPER 0 o 0
GLASS AND RELATED PRODUCTS 0 0 0
ELECTRONICS . 0 0 0
OTHER (INDUSTRIAL PROCESSES) (] 0 0
Subtotal, Industrial Processes ) 0 0 a.5|
Sebtotal, Stationsry Sources — 3.3 1.1} 1.1} 11.3% 0.6% 3.4%
AREA-WIDE SOLVENT EVAPORATION |CONSUMER PRODUCTS -0 0 01
ARCHITECTURAL COATINGS AND
RELATED PROCESS SOLVENTS 0 0 0
[PESTICIDES/FERTILIZERS 0 0 []
ASPHALT PAYING 0 0 [+}
REFRIGERANTS -of 0 0
OTHER (SOLVENT EVAPORATION) 0 0 0
Subtotal, Solveat Evaporation '] 0 0



1996 Emission Inventory

San Luis Obispo Caunty
.. - . ; . — . Emissions, tons/day Emissions 88 % of Tatai
[sRCTYPE_ " JCATEGORY i ISUBCATEGORY - NOx | CcO | PMI0 | NOx | CO_| PMIio
MISCELLANEOUS Pmcssx-:'usmmmcomusnou 0.7 11 L6
FARMING OPERATIONS i of "o 2
CONSTRUCTION AND e
DEMOLITION 0 0 44
-|PAVED ROAD DUST 0 "0 39
UNPAVED ROAD DUST 0 0 95
FUGITIVE WINDBLOWN DUST 0 S0 17
FIRES 0 0.1] ]
WASTE BURNING AND DISPOSAL 0 2.8 32
UTILITY EQUIPMENT -0 64 0
OTHER (MISCELLANEOUS '
PROCESSES) . C0 0 0.1
Subtatsl, Mise. Processes 0.7 414 26.4
- Subtotal, Areawide Sources 071 414l - 364) 23wl arav%|  81.5%
MCBILE ON-ROAD MOTOR VEHICLESLIGHT DUTY PASSENGER (LDA) 59 554 0.1
aﬁucm'm MEDIUM DUTY IR
TRUCKS ‘ .0 0 0
LIGHT DUTY TRUCKS - 1 (LDT1) 43 33 0.1
MEDIUM DUTY TRUCKS (MDV) o1 32 0
HEAVY DUTY GAS TRUCKS (ALL) of o 0
LIGHT HEAVY DUTY GAS TRUCKS -
1 (LEDVT) 038 21 - o
MEDIUM HEAVY DUTY GAS :
TRUCKS (MHDV) S 03 11 0
HEAVY DUTY DIESEL TRUCKS ' T
(ALL) S 0
LIGHT HEAVY DUTY DIESEL T
TRUCKS - 1 (LHDV1) 0d 03 ]
MEDIUM HEAVY DUTY DIESEL ‘ Co
TRUCKS (MHDV) e 1 o8l ol
HEAVY HEAVY DUTY DIESEL ' NE
TRUCKS (HHDV) a1 1.6 02
MOTORCYCLES (MCY) 0.1 0.4 0
HEAVY DUTY DIESEL URBAN
BUSES (UB) 0 of - 0
OTHER (ON-ROAD MOTOR ! :
VEHICLES) 0 0 0
Subtotal,; Ow-resd Mator Vebicles _17.1 s osl  s29%l  stswl ne%
OTHER MOBILE SOURCES  [AIRCRAFT 0.1 53 0 ‘
' [TRAINS 2.4 03 . 0
SHIPS AND COMMERCIAL BOATS 12l 02 ol
RECREATIONAL BOATS 0.1 53 0.1
" |OFF-ROAD RECREATIONAL - ‘
VEHICLES of 16| o
MOBILE EQUIPMENT K 3.5 o1
FARM EQUIPMENT 4.8 119 03 ‘ !
. OTHER (OTHER MOBILE SOURCES){ og of o
' ___|Subotal, Other Mobile Scurces 104 8.2 86
[Subtatal, Mobile Soarces _ 18| 1362 L esam] s63%! 34%
NATURAL (NON- T
ANTHROPOGENIC)  |NATURAL SOURCES GEOGENIC SOURCES 0 0 ]
WILDFIRES 03 21.6 34
WINDBLOWN DUST 0 0 0
OTHER (NATURAL SOURCES) .0 0 0
Subtotal. Natursl Sourcss 03 21.6 34
Subtotal, Natursl Sources 03 21.6 34 oo%]  14%| 10.6%)
Total, All Sources 323 190.3 32.0
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July 31,2000 1501 3 Sredt
Sacramenin, CA 85814
{9186) 444-8868
Fax: (916) 444-8373
Larry Allen, Supervisor
Planning Section
San Luis Obispo County
Air Pollution Control District
3433 Roberto Court

San Luis Obispo, CA 93401
Re: Modeling Protocol for Morro Bay Power Plant Application for Certification -
Dear Larry: -

During our telephone conversation on Friday, July 28, we discussed the revised protocol
for evaluating ambient air quality impacts of the proposed modifications at Duke
Energy’s Morro Bay Power Plant. You requested several additions and clarifications to
the protocol. The purpose of this letter is to confirm our understanding of the requested
' additions and clarifications to ensure that the modeling analysis in the AFC provides all
of the information needed by the District staff to evaluate the proposed project.

You pointed out that the protocol addresses the proposed new equipment at the power
plant, but does not cover the existing plant. We confirmed that the AFC would include a
modeling analysis and a screening health risk assessment of the existing plant and that the
existing standby generators will be included in the assessment of existing and future plant
impacts. '

We discussed the need for an analysis of fog effects on dispersion and acid deposition.
To address the first issue, we will identify worst-case impacts under meteorological
conditions that lead to fog formation and compare these to overall worst-case impacts.

To address the second issue, we are investigating approaches for modeling the conversion
of NOx and SO, emissions to nitrates and sulfates under conditions of persistent fog to
address public concerns regarding acid deposition.

We confirmed that the ISCST3 modeling would include complex terrain receptors.
Ambient ozone impacts will be evaluated using the ISC_OLM model and concurrent
ozone data from the Morro Bay monitoring station.

We indicated in the protocol that the highest modeled concentration would be used to
demonstrate compliance with annual standards, while the highest second-high
concentrations would be used to demonstrate compliance with short-term standards. You
indicated that compliance with state short-term standards would need to be demonstrated
using the highest modeled concentrations for District purposes.



Larry Allen -2- July 31, 2000

For the construction impacts analysis we agreed with your recommendation that our

receptor grid be spaced at 30 meters, rather than 60 meters. We also agreed that the
construction impacts analysis would use actual receptor heights instead of the proposed
assumption that all terrain elevations are equal to the facility elevation.

We appreciate your review and comments on the revised protocol. If you have any
additional questions or clarifications, please do not hesitate to call.

Sincerely,

Gary Rub%@ei%

cc:  Gary Willey, SLOCAPCD
Mark Hays, Duke Morro Bay
Bob Cochran, Duke Morro Bay
Andy Trump, DEPS
Matthew Layton, CEC
David Albright, USEPA Region X
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Figure 6.2-2.1 .
Building Dimensions Used in GEP-Analysis
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Table 6.2-2.3
Emission Rates and Stack Parameters for Modeling
Boilers 1,2, 3 and 4

Stack | Exhaust [ Exhaust | Exhaust Emission Rate, g/s
Stack | Height, | Temp, | Flow, [Velocity, ‘

Diam,m| m(l) | DegK | m3/s m/s NOx | SO02 Co PM10
Averaging Period: One hour
Boilers 1&2 4.51 116.74  398.0 523.2 32.7 47.24 0.25 11.13 n/a
Boiler 3 4.32 116.74 398.0 4500 -30.7  12.09 0.26 43.88 n/a
Boiler 4 4.32 11674 398.0  450.0 30.7 14.41 0.26 41.14 n/a
Averaging Period: Three hours
Boilers 1&2 451 116.74  398.0 523.2 32.7 n/a 0.25 n/a n/a
Boiler 3 4.32 11674  398.0  450.0 30.7 n/a 0.26 n/a n/a
Boiler 4 4.32 116.74 398.0  450.0 30.7 na - 026 n/a n/a
Averaging Period: Eight hours ‘ ‘
Boilers 1&2 4.51 116.74  398.0 523.2 32.7 n/a n/a 11.13 n/a
Boiler 3 432 116.74  398.0 450.0 30.7 n/a n/a 43.88 n/a
Boiler 4 4.32 116.74  398.0 4500  30.7 ‘n/a n/a 41.14 n/a
Averaging Period: 24 hours ' L
Boilers 1&2 4.51 116.74  398.0 523.2 327 n/a 0.25 n/a 3.18
Boiler 3 432 116.74  398.0  450.0 30.7 n/a 026 © n/a 3.27
Boiler 4 4.32 116.74 398.0  450.0 30.7 n/a 0.26 n/a 3.27
Averaging Period: Annual ’
Boilers 1&2 4,51 116.74  398.0 523.2 32.7 9.77 0.05 n/a 0.65
Boiler 3 4.32 116.74 398.0  450.0 30.7 4.28 009  n/a- 1.16
Boiler 4 4.32 116.74  398.0 © 450.0 30.7 5.37 0.10 ~ n/a 1.22

Note 1: Boiler stack physical heights are 450 ft; however, they are GEP-lifnited to 383 fi
(116.74 m) for modeling purposes. See text (Section 6.2.6.3.1).
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Table 6.2-2.4

Emission Rates and Stack Parameters for Modeling

Gas Turbines

Exhaust

Exh Exhaust Emission Rate, g/s l
Stack Diam,}]  Stack Temp, | Flow, Velocity, : : : B

m Height, m | DegK m3/s m/s NOx S0O2 .CO PM10
Averaging Period: One hour
Turbine 1/HRSG 5.49 4420 3536 4352 1841 2.363 0.183  3.454 n/a
Turbine 2/HRSG 5.49 4420 353.6 435.2 18.41 2.363 0.183 3.454 n/a
Turbine 3/HRSG 5.49 4420. . -353.6 4352 '18.41 2.363 0.183 3.454 n/a
Turbine 4/HRSG 549 4420 353.6 435.2 18.41 2.363 0.183 3.454 n/a
Averaging Period: Three hours ' ' o
Turbine 1/HRSG 549  44.20 353.6 4352 18.41 n/a 0.183 n/a n/a
Turbine 2/HRSG 5.49 4420 353.6 435.2 18.41 n/a 0.183 n/a n/a
Turbine 3/HRSG - 5.49 44.20 353.6 435.2 18.41 n/a- 0.183 . n/a. n/a
Turbine 4/HRSG . 549 44.20 353.6 435.2 18.41 n/a 0.183 n/a n/a
Averaging Period: Eight hours '
Turbine 1/HRSG 5.49 4420 353.6 4352 18.41 n/a n/a 40.79 /a
Turbine 2/HRSG 5.49 44.20 353.6 4352 18.41 n/a n/a 39.92 n/a
Turbine 3/HRSG 5.49 4420 © 3536 4352 1841 n/a n/a 40.79 ‘n/a
Turbine 4/HRSG 5.49 4420 3536 4352 18.41 n/a n/a 3992 . n/a
Averaging Period: 24 hours
Turbine I/HRSG 5.49 4420 353.6 4352 18.41 n/a 0.176 n/a 1.579
Turbine 2/HRSG 5.49 44.20 353.6 435.2 18.41 n/a 0.176 n/a 1.579
Turbine 3/HRSG 5.49 4420 353.6 435.2 18.41 n/a 0.176 n/a 1.579
Turbine 4/HRSG 5.49 44.20 353.6 4352 184l n/a 0.176 n/a 1.579
Averaging Period: Annual SO2 and NOx
Turbine 1/HRSG 5.49 4420 .- 3536 4352 . 18.41 . 2.103 0.166 n/a n/a
Turbine 2/HRSG 5.49 4420 353.6 435.2 18.41 2.103 0.166 n/a n/a
Turbine 3/HRSG 5.49 4420 353.6 435.2 18.41 2.103 0.166 . n/a n/a
Turbine 4/HRSG 5.49 44.20 353.6 435.2 18.41 2.103 0.166 n/a n/a
Averaging Period: Annual PM10 B
Turbine 1/HRSG 5.49 44.20 344.1 286.7 - 12.13 n/a n/a n/a’ 1.461
Turbine 2/HRSG 5.49 4420 344.1 286.7 12.13 n/a n/a n/a 1.461
Turbine 3/HRSG 5.49 44.20 3441 286.7 12.13 n/a n/a n/a 1.461
Turbine 4/HRSG 5.49 4420 344.1 286.7 12.13 n/a n/a n/a 1.461




Table 6.2-2.5
Calculation of Fumigation Impacts

Emission Rates (g/s)

| o NOx S02 CO(1-hr) | CO(8-hr) | PMIO
" |Turbines (each) - © 2363 0.183 | 3.454 40.36 1.579
SCREEN3 Modeling ResultS for Inversion Breakup Fumigation
Modeled Impacts, ug/m3
. Unit Impacts NOx S02 - CO PM10.
(ug/m3 per. : ' , o
g/s) I-hravg | l-hravg. 3-hravg. -24-hravg| 1-hravg 8-hravg | 24-hravg
: Tﬁrbines(each) 1410 3.332 0.258 0232 0.103 4.870 39.83 [ 0.891 '
Total (four units) 13.33 1.03 0.93 0.41 19.48 159.32 3.56
SCREEN3 Modeling Results for Shoreline Fumigation
Unit Impacts | ‘ One-Hour Impact (ug/m3)
(ug/m3 per » :
g/s) NOx SO2 CO l-hr | CO 8-hr PM10
Turbines (each) ‘ "
TIBL Factor=2 0.991 - 2.342 -0.181 3.423 39.992 1.565
TIBL Factor=3 2.864 6.768 0.524 | 9.892 115.577 4.522
TIBL Factor=4 ' 5.569 13.160 1.019 19.235. | 224.737 8.793
TIBL Factor=35 ' 8.575 '20.263 1.569 | 29.618 346.044 13.540
"TIBL Factor=6 11,120 § 26277 | ~2.035 38.408 448.748 17.558
SCREENS3 Results: Unit Impacts, Per Turbine
Unit Impacts
(ug/m3 per .
g/s) NOx 502 CO 1-hr | CO 8-hr PM10
One-Hour Impact (ug/m3) . 1.221 2.89 . 022 . 422 49.27 | 1.93
Calculation of Shoreline Fumigation Impacts
NOx 502 ) 6(0) PMI10
1-hr 1-hr 3-hr 24-hr 1-hr ~8-hr 24-hr

TIBL Factor =6 105.11 . 8.14 407 . - 0.539 153.6:

347.7

4.65




NOTES TO TABLE 6.2-2.5
FUMIGATION IMPACTS ANALYSIS

INVERSION BREAKUP FUMIGATION

Inversion breakup fumigation is generally a short-term phenomenon but was evaluated here as
persisting for up to 24 hours. SCREEN3 was used to model one-hour unit impacts from the turbines
and boilers under 2.5 m/s winds and F stability. .

One-hour impacts were adjusted for_longg:r averaging periods using the EPA-recommended
persistence factors for the SCREEN3 model, as follows: |

«  3-hour average = 0.9 times 1-hour average

«  8-hour average = 0.7 times 1-hour a{ferage

*  24-hour average = 0.4 times 1-hour average

SHORELINE FUMIGATION

Shoreline fumigation was modeled for the turbines using SCREEN3 TIBL factors ranging from 2 to
6. The turbines were found to have highest impacts with a TIBL factor of 6. In accordance with
EPA guidance, shoreline fumigation conditions were assumed to persist for up to 90 minutes.

For longer-term averaging periods, impacts were calculated using the highest modeled impact from
SCREENS for the corresponding averaging period. A sample calculation for 24-hour average PM;o
is as follows:

» For a single turbine, TIBL factor = 6; 1-hour average PM;o = 17.558 u_g/m3»

» For a single turbine, maximum 1-hour average PM;o (from SCREEN3)=1.93 pg/m’

+ Total impacts during the 24-hour period are calculated as 1.5 hours of shoreline fumigation,
four turbines, plus 22.5 hours of operation under typical conditions (from SCREENS3): [(1.5
hrs * 17.558 ug/m3) +(22.5hrs * 1.93 pg/m3)] + 24 hrs * 4 turbines * 0.4 [persistence factor
for converting 1-hour average screening impact into 24-hour average concentration] = 4.65
pg/m’.



Table 6.2-2.6
Calculation of Modeled Impacts During Turbine Startup

Modeled unit impacts under 50% load conditions for the one- and three-hour averaging

periods are: '
one-hour average
three-hour average -

108.69 ug/m3 per 4.0 gram per second
75.88 ug/m3 per 4.0 gram per second

Modeled unit impacts under base load conditions for the one- and three-hour averaging
periods are:
one-hour average
three-hour average

90.75 ug/m3 per 4.0 gram per second
63.94 ug/m3 per 4.0 gram per second

Emission rates for modeling startup impacts (from Table 6.2-27) aré:

Base Load
Startup Emission | Emission Rate,
Averaging Period Pollutant Rate, g/s g/s
1 hour NOx 15.12 1.88
S0o2 0.097 0.15
CO 156.24 2.75
3 hour SO2 0.097 0.15

. Modeled Impact,
Averaging Period Pollutant ug/m3
1 hour NOx (1) 906.9
NO2 (2) 185.9
S02 11.9
Cco 8615.4
3 hour SO2 83

(1) Without ozone limiting.
(2) With ozone limiting.

Total impacts are calculated by multiplying the unit impact in ug/m3 per g/s times
the emission rate in grams per second. '




APPENDIX 6.2-3
SCREENING HEALTH RISK ASSESSMENT






APPENDIX 6.2-3 |
SCREENING HEALTH RISK ASSESSMENT

The health risk assessment was conducted in accordance with the procedures developed by the
California Air Pollution Control Ofﬁcers Association (CAPCOA) in the Air Toxics "Hot Spots"

Program: Revised 1992 Risk Assessment Guldelme CAPCOA, (1993). The screemng risk
assessment evaluated two scenarios: the current operatlon of the boilers with support equipment

(Diesel fire pumps, Diesel émei‘cency generator, gasoline storage and dispénsing, a'nc:lhbdiler chemical
charging) and the future operatlon of the turbmes with' support equipment (same as current operatxon
without the boiler chemical charclng)

The screening health risk assessment was carried out in three steps. First, emissions of noncriteria
pollutants were calculated for sources at MBPP. These calculations are described in Section 6.2.5.1.1
and Appendix 6.2-1, Tables 6.2-1.7 through 1 9, and the emissions from the boxlers and turbines are
summarized in Tables 6.2-32 and 6.2- 33 ' ‘

Next, the ISCST3 model was used with unit emission rates for each source to calculate the
contribution of each source to total concentration at each receptor. This was done using both the
coarse grid of receptors and the sensitive receptors identified in Section 6.16. Impacts on Morro
Rock are not included in this analysis. While the Rock is treated as ambient air for purposes of the
ambient air quality standards, public access to the Rock is legally prohibited. Because the purpose of -
a screening health risk assessment is to evaluate potential public exposure, it is not appropriate to
evaluate public health impacts in a location where the public is not permitted. A list of the discrete
receptors is included in Table 6.16-1. Locations of the discrete receptors within 3 miles of the facility
are shown in Figure 6.16-1. Maximum impacts of each compound for each source were calculated
using the emission rates in Tables 6.2-1.7 through 1.9 and the modeled unit impacts; the results of
these calculations are shown in Tables 6.2-3.1 through 3.3. Stack parameters for the auxiliary
equipment included in the HRA are shown in Table 6.2-3.4.

Finally, the most current available OEHHA acute and chronic reference exposure levels and cancer
unit risk values were used to evaluate acute, chronic and carcinogenic risks through inhalation
pathways. The cancer risks for individual compounds were adjusted to account for multipathway
exposure using multipathway adjustment factors developed by the SCAQMD.!

In accordance with draft ARB guidance on risk assessments for Diesel-fueled engines, Diesel exhaust
particulate matter has been used as a surrogate for all toxic air contaminant emissions from Diesel-
fueled engines in determining cancer risk and noncancer hazard index for these sources.

' While the SCAQMD document provides a multipathway adjustment factor for chronic naphthalene exposure, the

current OEHHA RELs indicate that naphthalene targets only the respiratory system. Therefore no chronic
noninhalation effects are expected.



The locations of the three h1ghest acute, carcinogenic and chronic exposures for the turbines and ( ) \!’
boilers are shown in Figure 6. 2-3.1. As this figure shows, the locations of the maximum modeled
acute, chronic and carcinogenic impacts are different for the gaseous pollutants, emitted principally
by the turbines and boilers, and for the parnculate matter emltted by the small, Diesel-fired
ernergency engines. Although these impacts occur in dlfferent places, the risks are combined to
conservatlvely overestunate toxic risks from the facxhty The modehno results show that the
max1mum modeled ‘carcinogenic risk from the existing fac111ty is 1.4 in one million, while the
maximum modeled carcinogenic nsk from the project is expected to be 2.4 in one million. This nsk
is well below the 10 in one million level considered significant. Itis also important to note that 1.3 in
one million of both risk levels is due to the occasional operation of the Diesel-fueled emergency
equipment. The carcinogenic risks from the boilers and turbines alone are 0.1 and 1.1 in one million,

respectively.

The chronic and acute rioncaréinogenic hazard indices for the existing facility are 0.002 and‘0.06,'
respectively. The chronic and acute noncarcinogenic hazard indices for the project are 0.009 and
0.04, respectively. Both are well below the significant impact level of 1. The modeling results are
being submitted electronically. ’ | - - ‘ L < y |
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Calculation of Acuie hthalation Hazard Index

MBPP Project

Existing Boilers, All Receptors

Max. Modeled Acute
1-hrCone, | Acute REL, Taxicological Inhalation
Pollutant Name ug/m3 ug/m3 (1) Endaoints Hazard Index
Ammania 1.56E+02 | 3.20E+03 |Eye andrespiratory 4.86E-02
o . |imitation '
Benzene 6.76E+00 130E+03 {Reproductive/ 520E-03
‘ developmental
Formaldehyde 5.09E-01 9.40E+H]] |Eye imitation 5.41E-03
Total 582E.02
Calculation of Acute hthalation Hazard Index
MBPP Project '
New Tusrbines, All Receptors
Max. Modeled | . . .. Acute
I-hrConc, |AcuteREL, | Toxcological Inhalation
Pollutant Name ug/m3 - ug/m3 () | Endpaints Hazard Index
Acralein 6047E02 | 1SCE-0! |[Eye iritation 348E01
Ammonia 6424 320E+03 |[Eye and respiratory 201E02
- irritation " ‘ \
Benzene 6762 - | 130E+03 |Reproductive/ - 5.20E03
: Developmental ‘ :
Formaldehyde 1.047 9.40EH]1 |Eye imitation " L11EQ2
Propylene oxide " 0450 3.10E+03 [Eye and respiratory 1.45E-04
' C irritation , ‘
Toluene 6678E01 | 370E+04 |CNS-- mild;Eye and '1.80E-05
. respiratory imitation.
Xylene 2.455E-01 220E+)4 |Eye andrespiratory 1.12E-05
‘ irritation ' L
Tatal 3.55E-01




Calculation of Chronic Inhalation Hazard Index

MBPP Project

Existing Boilers, All Receptors

Max. Modeled Chronic Chronic
‘ Annual Avg | REL, ug/m3 Inhalation
Pollutant Name Conccug/m3 | (1 Toxicological Endpoints] Hazard Index
Ammonia 2.90E-01 2.00E+02. |Respiratory irritation 1.45E-03
Benzene 7.72E-05 6.00E+01 |Hematopoietic system; 1.29E-06
development; nervous
system
Diesel exhaust 4.48E-03 5.00E+00 |Respiratory system 8.95E-04
Formaldehyde 1.44E-04 3.00E+00 |Respiratory system; eyes|  4.80E-05
Gasoline vapors_ 5.44E-02 2.10E+03 2.59E-05
Total 2.42E-03
Calculation of Chronic Inhalation Hazard Index
MBPP Project
New Turbines, All Receptors
Max. Modeled| Chronic Chronic
Annual Avg | REL, ug/m3 Inhalation
Pollutant Name _ Conc. ug/m3 (M Toxicological Endpoints{ Hazard Index
Ammonia 7.33E-01 2.00E+02 " |Respiratory irritation 3.67E-03
Acetaldehyde 6.84E-03 9.00E+00 |Respiratory system 7.60E-04
Benzene 1.36E-03 6.00E+01 |Hematopoietic system; 2.26E-05
" |development; nervous -
system ‘
Diesel exhaust 4 48E-03 5.00E+00 |Respiratory system 8.95E-04
Ethylbenzene "1.78E-03 2.00E+03 |{Development; 8.92E-07
alimentary system :
(liver); kidney;
endocrine system
Formaldehyde 1.10E-02 3.00E+00 |Respiratory system; eyes 3.66E-03
Gasoline vapors 5.44E-02 2.10E+03 2.59E-05
Naphthalene 1.66E-04 9.00E+00 |Respiratory system 1.84E-05
Propylene oxide 4.77E-03 3.00E+01 {Respiratory system 1.59E-04
Toluene 7.08E-03 3.00E+02 |Nervous system, 2.36E-05
respiratory system;
development
Xylene 2.60E-03 7.00E+02 {Nervous system; 3.72E-06
respiratory system
Total 9.23E-03




Calculation of Cancer Risk
MBPP Project

Existing Boilers, All Receptors

Unit Risk,

Max. Modeled Multipathway
Annual Avg | (ug/m3)-1in| Adjustment | Cancer Risk in

Pollutant Name Conc, ug/m3_ | one hjillion Factor one million
Benzene 7.72E-05 2.90E+01 I 2.24E-03
Diesel exhaust 4.48E-03 3.00E+02 n/a 1.34E+00
Formaldehyde 1.44E-04 6.00E+00 1 8.63E-04
Gasoline vapors 5.44E-02 __1.60E+00 1 8.71E-02
Total 1.43E+00
Calculation of Cancer Risk
MBPP Project
New Turbines, All Receptors

Max. Modeled| Unit Risk, | ‘Multipathway
Annual Avg |(ug/m3)-1in| Adjustment | Cancer Riskin

Pollutant Name Conc, ug/m3 | one million Factor one million
Acetaldehyde 6.84E-03 2.70E+00 I 1.85E-02
Benzene . 1.36E-03 . | 2.90E+01 1 3.94E-02
1,3-Butadiene 1.27E-05 1.70E+02 1 2.15E-03
Diesel exhaust 4.48E-03 3.00E+02 n/a 1.34E+00
Formaldehyde 1.10E-02 6.00E+00 1 6.58E-02
Gasoline vapors | 5.44E-02 1.60E+00 1 8.71E-02 .
PAHs (as benzo(a)pyrene) 6.58E-05 1.10E+03 12.7 9.19E-01
Propvlene oxide 4.77E-03 3.70E+00 1 1.76E-02
Total 2.49E-+00




Calculation of Cancer Risk
MBPP Project

New Turbines, Sensitive Recéptors

Max. Modeled| UnitRisk, | Multipathway
Annual Avg | (ug/m3)-lin| Adjustment | Cancer Risk in
Pollutant Name Conc, ug/m3 | one million | ' Factor one million
Acetaldehyde 1.95E-03 2.70E+00 1 5.27E-03
Benzene 3.89E-04 2.90E+01 1 1.13E-02
1,3-Butadiene 3.61E-06 1.70E+02 1 6.14E-04
Diesel exhaust 1.23E-03 3.00E+02 . n/a 3.70E-01
Formaldehyde 3.13E-03 6.00E+00 1 1.88E-02
Gasoline vapors 5.89E-03 1.60E+00 1 9.42E-03
PAHs (as benzo(a)pyrene) 1.88E-05 1.10E+03 12.7 2.62E-01
Propylene oxide 1.36E-03 3.70E+00 ) 5.03E-03
Total 6.83E-01
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Figure 6.2-3.1
Locations of Modeled Maximum
Acute Chronic and Cancer Risks from
Existing Sources and NewTurbines
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APPENDIX 6.2-4
DEMONSTRATION OF COMPLIANCE WITH DISTRICT RULE 219






APPENDIX 6.2-4
DEMONSTRATION OF COMPLIANCE WITH DISTRICT RULE 219

For the demonstration of compliance with SLOCAPCD Rule 219, Toxics New Source Review, only
the new gas turbines are evaluated as they are the only new sources at the facility. The three-step
evaluation procedure was identical to that outlined in Appendix 6.2-3 for the screening health risk
assessment, with the exception that only the turbines were included.

The calculation of toxic emissions from the turbines is shown in Appendix 6.2, Table 6.2-1.9, and the
results are summarized in Table 6.2-26. The three nearest residential areas (the mobile home park to
the north, the Morro Rock Park Tract to the southeast and the Harbor Front Tract to the east) were
included in the modeling of residential impacts. The residences in the mobile home park are nearest
the plant (less than 1000 feet away), but are upwind of the plant most of the time. The Morro Rock
Park and Harbor Front Tracts are approximately 2000 feet from the plant but are the nearest
downwind residential areas. Maximum modeled one-hour and annual average concentrations at
residential receptors are shown in Table 6.2-4.1. ' :

The calculated acute and chronic hazard indices and cancer risk for the turbines are included in this
appendix. Separate calculations are shown for each type of exposure and risk and the results of the
calculations are also included here. This risk assessment shows that the carcinogenic risk and chronic
noncarcinogenic hazard indices are below the Rule 219 limit of 1.0 in one million and 0.1,
respectively. The results also show that when the CATEF data base emission factors are used, the
acute hazard index is 0.08, which is below the Rule 219 limit of 0.1. Examination of the -
contributions to acute hazard shows that 91% of the acute hazard is due to acrolein. Source test
results recently submitted to the CEC in the Metcalf Energy Center proceeding (summary included
here) showed that acrolein was not detected in the turbine exhaust at either full or part loads. In
accordance with ARB’s AB2588 guidance (see references), when a substance is not detected in any
of the tests, the substance can be assumed not to be present. If the acute hazard index is adjusted to
eliminate the expected zero contribution from acrolein, the index is 0.008, which is well below the
Rule 219 limit of 0.1, ' |
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Calculation of Acute Irhalation Hazard Index

MBPP Project

New Turbines, Residential Receptors

Max. Modeled| . Acute
L 1-hrCone, | Acute REL, Toxicological Inhalation |
Pollutant Name ug/m3 ug/m3 (1) Endpoints. Hazard Index
Acrolein 1511E-02 190E-01 |Eye irritation 7 95E-02
Ammonia 1606 | 320E+03 |Eye and respirstory _ 502E-03
S . |imitation '
Benzene 3.187E-02 1.30E+03 |Reproductive/ 2.46E-05
Developmental ‘
Formaldehyde 0.259 9.40E+01 |Eye irritation 2.75E-03
Propylene oxide 0.112 3.10EH03 |Eye and respiratory 3.63E-05
' ‘ frritation
Toluene 1 .669E-01 3.70E+04 [CNS--mild;Eye and -~ {  451E.06
- |respiratory imritation
Xylene  6.135E-02 2.20E+04 |Eye and respiratory | 2.79E-06
irritation
Total 8.74E-02




Calculation of Chronic Inthalation Hazard Index

MBPP Project

New Turbines, Residential Receptors

Max. Modeled| Chronic ‘ , Chronic
Annual Avg | REL, ug/m3 Toxicological Inhalation
Pollutant Name | Conc,ugm3 | (1) ‘Endpoints Hazard Index
Ammonis 9.22E-02 200E+02 |Respiratory irritation 461E.04
Acetaldehyde '8.60E-04 900E+00  |Respiratory "syst_em 8.56E-05
Benzene 171E-04 | “600E+01 * [Hematopoietic system |~ 2.34E-06
 [development; nervous
: system ‘ '
Ethylbenzene 225E-04 2.00E+03 [Development, 1.12E.07
- -~ |alimentary system
(lives); kidney;
- lendocrine system
Formaldehyde '1.38E-03 300EHI0 [Respiratory system; 460E-04
. ‘ eyes

Naphthalene - 208E-05 900E+00 |Respiratory system 231E06
Propylene oxide 6 00E-04 3.00E+0]1 [|Respiratory system 2.00E-05
Toluene 8.91E-04 3.00E+02 [Nervous system; 297E-06

respiratory system,.

development
Xylene 327E-04 J.00E+02 [Nervous system; 468E-07

respiratory system
Total 1.05E-03




Calculation of Cancer Risk
MBPP Project

New Turbines, Residential Receptors

Max. Modeled| UnitRisk, | Multipathway
Annual Avg |(ug/m3)-1in| Adjustment | CancerRiskin
Pollutant Name Conc, ug/m3 | one million Factor one million
Acetaldehyde 8.60E-04 2.70E+HI0 1 232E.03
Benzene 1.71E-04 2.90E+H]1 1 495E-03
1,3-Butadiene 1.59E-06 1.70E+02 i 271E-04
Formaldehyde 1.38E-03 6.00E+00 ! 8.28E-03
PAHs (as benzo(a)pyrene) 8.28E-06 1.10E+03 12.7 1.16E-01
Propylene oxide 6.00E-04 3.70EH0 1 2.22E-03
Total 1.34E-01
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August 3,2000 | research

1801 J Street
Sacramento, CA 95814
" '(918) 444-8658
- Fex(916) 44-8373

Dennis Jang _

Air Quality Engineer

Permit Services Division

Bay Area Air Quality Management District
939 Ellis Street ' L
San Francisco, CA 94109 -

RE: Metcalf Energy Center
" Application No. 27215

Dear Mr. J a.ng

Because of the questions that have been raised by many interested parties regarding the
emissions of formaldehyde, acetaldehyde, and acrolein from the large gas turbines
equipped with dry, low-NOx combustors that will be used at Calpine/Bechtel’s Metcalf
Energy Center, source testing was performed on June 15, 2000, at Calpine’s Pasadena,
Texas facility. As discussed in our July 7 letter regarding earlier source testing at the-
Pasadena facility, the Pasadena I gas turbine is a slightly older generation of the '
Westinghouse SO1F proposed for use at MEC. The turbine is equipped with a selective
catalytic reduction system for NOx control, but does not use an oxidation catalyst. Power .
augmentation steam injection was in use during the tests; the Pasadena I facility is not :
equipped with a duct burner.

These test results are notable for several reasons. First, in accordance with ARB’s recent
guidance, acrolein was not measured using CARB Method 43Q. To determine acrolein
concentrations, three stack gas samples were drawn into six-liter Summa canisters (to

prevent sample deterioration) and the samples were analyzed using EPA Method TO-14.

Second, all of the acetaldehyde and acrolein samples, as well as one of the three

formaldehyde samples, were below the levels of detection for the test methods.. Thus,
these test results provide a conservative upper bound assessment of emissions of these
compounds. R | o -

Finally, because of limitations in EPA Method TO-14 related to moisture and CO;
concentrations in the samples, two of the three acrolein samples had to be diluted by a
factor of somewhat greater than six to permit analysis without damaging the X
instrumentation. Unfortunately, this had the effect of increasing the detection limit for
two of the three tests from 2 ppb to 13 to 14 ppb. As this result is not related in any way
to the concentration of acrolein in the exhaust gas, we believe that the results of Run 1
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_best represent the actual measured concentration (which again is below the detection

The test results are summarized in the following tables. The test report presents the ‘test
results in units of ppm and pounds per hour. Operating data collected at the time of the

" testing (copy attached) were used to calculate emission factors in units of pounds per

million Btu of fuel burned. The tables compare the emission factors calculated from the
test results with the CATEF emission factors that were used in the AFC as well as t.he
factors from the latest update to AP-42. .

Acetaldehye Emissions

Calculated CATEF Lo
Measured Emission Emission AP-42 Emission
Emissions, | Emissions, Fuel Flow, Factor, Factor, - . Factor,
Run ppm Tb/hr MMscf/hr Ib/MMscf Ib/MMscf Ib/MMscf*
1 <0.02 <0.125 ©1.642 <0.0761
2 <0.03 <0.129 1.619 <0.0797
3 <0.02 <0.106 1.619 <0.0655
Average | <0.02 - <0.120 - - 1.627 . | <7.38E-02 6.86E-02 . 4.09E-02 - -
Formaldehvde Emissions
 Calculated CATEF ' : 1
o ,Mea.suted Emiission Emission AP-42 Emission :
Emissions,. | -Emissions, Fuel Flow, Factor, - |. - Factor, . Factor, '
Run ppm | . Ib/hr - MMscfhr | Ib/MMsef - | - Ib/MMscf b/ MMscf*
1 0.08 0.288 - 1.642 0.175
2 0.09 0.292 1.619 0.180
3 <0.06 <0.223 1.619 <0.138
Average - <0.08 <0.268 L 1.627 . <0165 0.23 0.726 .
- Acrolein Emissions
Calculated CATEF
I c Measured: .| Emission :Emission | AP-42 Emission |
Emissions, { Emissions, Fuel Flow, . Factor, . ‘Factor, Factor, .
Run ,ppm . | Iwhr - | MMscfhr | Ib/MMscf Ib/MMscf loyMMscf*
1 <0.003 <0.019 1.642 <1.16E-02** 6.43E-03 6.54E-03 .
2 <0.014 <0.089- 1.619 <0,0550%**
3 <0.013 <0.08¢ | - 1.619 <0.0519***
Notes

. AP-42 Table 3.1-3: Emission faczors for Hazardous Air Pollutants from Natural Gas-Fm:d -
Stauonary Gas Turbmcs, 4/00. Converted from lb/MMBm per footnote ¢. ; :

. ** Note that the AP-42 emission factor tablcs in Section 3.1 indicate that when the compound is -
not detccu:d. the prescnted emission factor is based on one-half of the dztecnon limit Followmg
this practice, the test result for acrolein would be 5.80E-03.

=== Test result nat used because of excessive sample dilution.
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We believe that these test results demonstrate that the formaldehyde, acetaldehyde, and
acrolein emission factors that we used in the MEC AFC Supplement C analysis of toxic
emissions are appropriate.

Copies of the test report and process data are enclosed for your information. If you have
any questions or require additional information about this or any other aspect of the
project, please do not hesitate to call.

Sincerely,

Gm @“\Rubmw

enclosures

cc:  (with enclosures)

Mike Ringer, CEC

Paul Richins, CEC

Mike Tollstrup, California Air Resources Board
Ray Menebroker, California Air Resources Board
Gerardo Rios, EPA Region IX

Duong Nguyen, EPA Region IX

Matt Haber, EPA Region IX

Ken Abreu, Metcalf Energy Center -

Steve DeYoung, Metcalf Energy Center

Neal Pospisil, Calpine

John Carrier, CH2M Hill

Jeff Harris, Ellison, Schneider & Harris
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August 21,2000 . .
. slerra
, research
Dennis Jang _ DR PR 1801 J Street
Air Quality Engineer. o L o Sacramento, CA 95814
Permit Services Division = . o o _ 1916) 444-c565
Bay Area Air Quality Management DlStnCt - Fec(e16) 4ad-aa73
939 Ellis Street

San Francisco, CA 94109

RE: Metcalf E'n.er.gy‘Centt-.rr" .
Application No. 27215 .

Dear Mr Ja.ng

In response to questions raised by interested parties regarding emissions of formaldehyde,
acetaldehyde, and acrolein at low loads from the large gas turbines equipped with dry,
low-NOx combustors, source testing was performed on July 20 and 21, 2000, at

Calpme s Pasadena, Texas facility. :

As dxscusscd in earlier letters on this subject, the Sxemens-Westmghouse (S-W) 501F C

gas turbine source tested at Pasadena is an older model of the S-W 501F. - The S-W
501FD2 machine to be operated at MEC includes a modified, higher temperature fourth
stage blade. The compressor and combustion system have not been modified, thus .
prov1d1ng the expectation that turbine emissions should be almost identical. The turbine -
is equipped with a selective catalytic reduction system for NOx control and does not use

an oxxdanon catalyst. The Pasadena I facxhty is not eqmpped with a duct burner. '

As in the full-load testing carried out in June 2000 on this gas turbine, in accordance with
ARB'’s recent guidance, acrolein was not ‘measured using CARB Method 430. To '
determine acrolein concentrations, three stack gas samples were drawn into 6-liter
Summa canisters (to prevent sample dctenoranon) and the samples were analyzed usmg
EPA Method TO-14.

As with the full-load tests, all of the acetaldehyde samples, as well as two of the three
acrolein samples, were below the levels of detection for the test methods. Thus, these test
mults prov1de a conservative upper-bound assessment of emissions of these compounds

We note that there is a huge dxscrepancy between the first two acrolein samples, in'which
the concentrations were below the limits of detection, and the third sample, takenona -
different day. The third sample shows what we believe to be an erroneously high
acrolein concentration that is completely inconsistent with the formaldehyde and
acetaldehyde concentrations obtained at the same time. If in fact the acrolein emissions |
from the turbine were high because of some combustion phenomenon that was causing
acrolein formation, one would expect to see the same trend in formaldehyde and
acetaldehyde concentrations as all three compounds are the products of incomplete
‘combustion. In fact, no such trend is observed We believe that the lack ofa
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- corresponding increase in formaldehyde emissions during the third run indicates that
‘combustion is not the source of the ¢levated acrolein levels.

The analytical laboratory, Air Toxics Ltd., has reviewed canister records and all test

results and determined that the reported results are valid for all tests, ruling out samplc or

canister contamination at the laboratory. We are scheduling another triplicate test to
verify that the first two runs accurately characterize acrolein emissions from the | gas -

turbine at part load.

The test results are summarized in the following tables. The test report presents the test
results in units of ppm and pounds per hour. Operatmg data collected at the time-of the
testing (copy attached) were used to calculate emission factors in units of pounds per
million standard cubic feet (MMscf) of fuel burned. The tables compare the emission
factors calculated from the test results with the CATEF emission factors that were used in
the AFC, as well as the factors from the latest updatc to AP-42.

Acetaldehyde Emissions: Part-Load -

" Calculated | - CATEF

Measured Emission * Emission AP-42 ‘Emissién 1

Emissions, | Emissions, Fuel Flow, Factor, Factor, Factor,
Run ppm | Ibhr | MMscihr Ib/MMscf b/MMscf Ib/MMscf*
1 <0.01 <0.063 |  L.195 <0.0527 -
2 <0.01 <0.036 ~ 1.196 <0.0468
3 <002 | <0.082 | = 1.203 <0.0632 | — < —
Average | <0.01 | <o.oET 1198 "<5.59E-02 | 6.86E-02 — 4.09E02

Formaldehyde Em:ssxons. Part-Load

‘ Calculated | CATEF e
Measured Emission Emission | AP-42 Emission

. | Emissions, | Emissions, | Fuel Flow, |.  Factor, Factor, Factor,
Run ppm Ib/hr “MMscf/hr IyMMscf lblMMsct‘ : Ib/MMsef*
1 010 | 0307 L.195 | 0251 | S I
2 0.10 0319 | L196 | 0267
3 T0.13 | 0419 | 1.203 | 0348 | 1
Average | 0.11 0.348 1.198 0291 0.11 0.726

Acrolein Emissions: Part-Load

~Calculated CATEF

o . Measured * Emission Emission | AP-42 Emission
' Emissions, | Emissions, | Fuel Flow, | Factor, Factor, Factor,
Run _ppm Ib/hr MMscfhe IbyMMscf IvMMscf IvMMscf*
| <0.002 | <0.012 - 1:195 | <1.00E-02°* b
2 <0.002 - | <0.012 1.196 | <I.00E-02°*
3 0240 e I . T | | R
Average <0.002. . <0.012. 1196 o <0 010 1 643E-03 6.54E-03 | .

Notes * AP-42 Table 3.1-3: Emission factors for Hazardous Air Pollutants from Namural Gas-Fxred L

Stationary Gas Turbines, 4/00. Converted:from [t/MMBtu per footnote c.
** Note that the AP-42 emission factor tables in Section 3.1.indicate that when the compound is

not detscted, the presentad emission factor is based on one-haif of the detection limit. Following. |

this practice, the test result for acrolein would be 5.0E-03.
s#+ Test result not used because of suspected contamination.
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We believe that these test results, in combination with the full-load results provided
earlier this month, demonstrate that the formaldehyde, acetaldehyde, and acrolein
emission factors used in the MEC AFC Supplement C analysis of toxic emissions are
appropriate. '

Copies of the test report and process data are enclosed for your information. If you have
any questions or require additional information about this or any other aspect of the
project, please do not hesitate to call.

" Sincerely,

| Gary Rubenstm |

ein
enclosures

cc:  (with enclosures)
Mike Ringer, CEC
Paul Richins, CEC
Magdy Badr, CEC
Mike Tollstrup, California Air Resources Board
Ray Menebroker, California Air Resources Board
Gerardo Rios, EPA Region [X
Duong Nguyen, EPA Region IX
Matt Haber, EPA Region IX
Ken Abreu, Metcalf Energy Center
Steve DeYoung, Metcalf Energy Center
Neal Pospisil, Calpine
John Carrier, CH2M Hill
Jeff Harris, Ellison, Schneider & Harris
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APPENDIX 6.2-5
CONSTRUCTION AND DEMOLITION
EMISSIONS AND IMPACT ANALYSIS






APPENDIX 6.2-5 _
CONSTRUCTION AND DEMOLITION A
EMISSIONS AND IMPACT ANALYSIS

6.2-5.1 CONSTRUCTION PHASES:.. N N : o )
Construction. of the Project is expected to last approx1mately 20 months with the construction
occurring in the following four main phases:

« Tank demolition;

+  Site preparation,;

« Foundation work;

« Installation of major equipment; and -

+ Construction/installation of major structures.

Demolition of the existing fuel storage tanks is expected to take abouf three months. This‘willl be
followed by site preparation, which includes clearing, grading, excavation of footings and

foundations, and backfilling operations. Alfter site preparatlon is finished, the constructlon of the
foundations and structures is expected to begin. Once the foundatlons and structures are ﬁmshed,
installation and assembly of the mechanical and electricva‘_l equii)r_nent are schedhled to commence.

Fugitive dust emissions from the construction of the Project will result from:

 Dust entrained during site preparation and gradlng/ excavat1on at the
construction site;

« Dust entrained during onsite travel on paved and unpaved surfaces;

« Dust entrained during aggregate and soil loading and unloading -
operations; and '

. Wlnd erosion of areas d1sturbed dunng construction activities.

Combustion emissions during construction will result from:

« Exhaust from the Diesel constructiori equipment used for 51te preparatmn
grading, excavation, and construction of onsite structures;’

« Exhaust from water trucks used to control construction dust emissions;

« Exhaust from Diesel-powered welding machines, electric generators, air .
compressors, and water pumps; x :

« Exhaust from pickup trucks and Diesel trucks used to. transport workers :
and materials around the construction site; :

» Exhaust from Diesel trucks used to dehver concrete fuel, and constructmn
supplies to the construction site; A

+ Exhaust from locomotives used to deliver mechamcal equlpment to the
project area; and

« Exhaust from automobiles used by workers to commute to the
construction site.



To determine the potential worst-case daily construction impacts, exhaust and dust emission rates
have been evaluated for each source of emissions.” Worst-case daily dust emissions are expected to
occur during the early months of construction when site prepa.ratlon occurs (i.e., month five of the
construction schedule). The worst-case daily exhaust emissions are expected to occur in the middle
of the construction schedule during the installation of the major' mechianical equipment -

(i.e., month ten of the construction schedule). ‘Annual emissions are based on the average equipment
mix during the 20-month construction period.

6.2-5.2 DEMOLITION ACTIVITIES

As discussed in Section 2.3, workforce loadings and vehicle traffic during Stage H, the demolition
phase, will be very low and will never reach levels encountered during the construction phase‘.
Therefore, emissions from demolition activities will be lower than emissions from construction
activities and they are not assessed further.

6.2-5.3 AVAILABLE MITIGATION MEASURES
The followmg mmoatxon measures are proposed to control exhaust emissions from the Diesel heavy
equlprnent used during constructron of the PI‘O_]eCt ‘ '

. Operatlonal measures, such as 11m1t1ng time spent with the engine idling
by shutting down equipment when not in use;
. Regular preventive maintenance to.prevent emission increases due to
engine problems; '
» Use of low sulfur and low arornatlc fuel meeting California standards for
motor vehicle Diesel fuel; and -
+ Use of low-emitting Diesel engmes meetmg federal ermssmns standards
for construction equipment. '

The following mitigation measures are proposed to control fugitive dust emissions during
construction of the project:

» Use either water apphcatlon or chemical dust suppressant apphcatlon to
control dust emissions from unpaved road travel and unpaved
parking areas; : »

» Use vacuum sweepxnc and/or water ﬂushlng of paved road surface to-
remove buildup of loose material to control dust emissions from travel on -
the paved access road (including adjacent public streets impacted by
construction actlvmes) and paved parkmg areas; ‘ :

» Cover all trucks ha.ulmcy 5011 sand, and other loose matenals or require all
trucks to maintain at least 2 feet of freeboard

 Limit traffic speeds on unpaved roads to 15 rnph'

o Install sandbags or other erosion control measures to prevent silt runoff
to roadways; ;

+ Replant vegetation in disturbed areas as quickly as possible;

!




» Use wheel washers or wash off tires of all trucks exiting construction
site that carry track-out dirt from unpaved roads; and

* Mitigate fugitive dust emissions from wind erosion of areas disturbed
from construction activities (including storage piles) by application of
either water or chemical dust suppressant.

6.2-5.4 ESTIMATION OF EMISSIONS WITH MITIGATION MEASURES
Tables 6.2-5.1 through 6.2-5.3 show the estimated maximum daily and annual heavy equipment
exhaust and fugitive dust emissions with recommended mitigation measures. Detailed emission.
calculations are included as Attachment 6.2-5.1.

TABLE 6.2-5.1

MAXIMUM DAILY EMISSIONS DURING CONSTRUCTION
'(MONTH 5; MAXIMUM DUST EMISSIONS), POUNDS PER DAY

| . Nox | co | voc [ o sox o PMy
Onsite '
Construction Equipment, Fugitive 119.6 258.8 22.0 40 113
Dust :
Offsite
Waorker Travel, Truck/Rail 39.8 174.0 157 | - 15 2 2.0
Deliveries . :
Total Emissions : o . . . .
Total = : , ©1594 . | 4328 . 376 5.4 ; 353

TABLE 6.2-5.2

MAXIMUM DAILY EMISSIONS DURING CONSTRUCTION
(MONTH 10; MAXIMUM EXHAUST EMISSIONS), POUNDS PER DAY

l NOx | co | VvOC | SOx PM;o
Onsite ' ‘
Construction Equipment, Fugitive 2426 ‘ 5204 . 45_'1 R 80 L 29.3
Dust _ 4
Offsite
Worker Travel, Truck/Rail 106.0 589.9 Cso6 |35 i 36
Deliveries i
Total Emissions
Total = | [ 3486 | L1103 956 | 115+ 328




-

TABLE 6.2-5.3 : " :
ANNUAL EMISSIONS DURING CONSTRUCTION, TONS PER YEAR (

[ Nox | < | Vvoc | Sox T PMy
Onsite ’
Construction Equipment, Fugitive 281 47.9 45 0.9 51
Dust
Offsite
Worker Travel, Truck/Rail n v
Deliveries 9.3 995 . 8.2 0.1 0.2
Total Emissions: o ] . o .
Total= 374 147.5 127 09 | 53 |

6.2-5.5 ANALYSIS OF AMBIENT IMPACTS FROM FACILITY CONSTRUCTION
Ambient air quality impacts from emissions during construction of the Project were estimated using
an air quality dispersion modeling analysis. The modeling analysis _cohsiderj_s the construction site
location, the surrounding topography, and the sources of emissions during construction, including

vehicle and equipment exhaust emissions and fugitive dust.

6.2-5.5.1 EXISTING AMBIENT LEVELS :

As with the modeling anélysis of project bperatjng impacts (Section 6.2.5.3), the Morro Bay, San
Luis Obispo, and Grover City monitoring stations were used to establish the ambient background
levels for the construction impact modeling analysis. Table 6.2-5.4 shows the maximum
concentrations of NOx, SO,, CO, and PM;o recqrde_d for 1997 through 1999 at those monitoring

stations.

6.2-5.5.2 DISPERSION MODEL

As in the analysis of project operating impacts, the EPA-approved Industrial Source Complex Short
Term (ISCST3) model was used to estimate ambient impacts from construction activities. A-detailed
discussion of the ISCST3 dispersion model is included in Section 6.2.5.3. ' '

The emission sources for the construction site were grouped into two categories: exhaust emlssmns
and dust emissions. An effective emission plume helght of 2.0 meters was used for all exhaust
emissions. For construction dust emissions, an effective plume height of 0.5 meters was used in the
modeling analysis. The exhaust and dust emissions were modeled as a single area source that
covered the total area of the construction site. The construction impacts modeling analysis used the




same receptor locations as used for the project operating impact analysis. A detailed discussion of
the receptor locations is included in Section 6.2.5.3. - e

To determine the construction impacts on short-term ambient standards (24 hours and less), the
worst-case daily onsite construction emission levels shown in Tables 6.2-5.1 and 6.2-5.2 were used.
For pollutants with annual average ambient standards, the annual onsite emission levels shown in
Table 6.2-5.3 were used. As with the project operating iinpaet'analysis the meteoro‘logical vdata. set
used for the constructlon emission 1mpacts analysis is data collected by PG&E at MBPP between
1994 and 1996.

6.2-5.5.3 MODELING RESULTS , . _

Based on the emission rates of NOx SO,, CO, and PM,¢ and the meteorolocrlcal data, the ISCST3
model calculates hourly and annual ambient impacts for each pollutant. As mentioned above, the
modeled 1-hour, 3-hour, 8-hour; and 24-hour ambient impacts are based on the worst-case daily
emission rates of NOx, SO, CO, and PM. The annual impacts are based on the annual emission
rates of these pollutants. o |

The one-hour and annual average concentrations of NOZ were computed following the revised EPA
guidance for computing these concentrations (August 9, 1995 Federdl Register, 60 FR 40465), which
is ifnplernented in the ISC_OLM model. Concurrent ozone data collected at Morro Bay was used in
the analysis. : - ’ | |

The modeling analysis results are shown in Table 6.2-5.4. Also included in the table are the -
maximum background levels that have occurred in the last 3 years and the resulting total ambient-
impacts. As shown in Table 6.2-5.4, with the exception of 24-hour and annual PM;o impacts
construction impacts alone for all modeled pollutants are expected to be below the most stnngent
state and national standards. However, the state 24-hour average PM;o standard is e\cceeded in the
absence of the construction emissions for the Project. ‘

The ISCST3 model overpredicts 'PMl’o constructiOn'emission’impaéts due to the cold plume

(i.e., ambient temperature) effect of dust emissions. Most of the plume dispersion characteristics in
the ISCST3 model are derived from observations of hot plumes associated with typical smoke stacks.
The ISCST3 model does compensate for plume temperature; however, for ambient temperature -
plumes the model assumes negligible buoyancy and dispersion. Consequently, the ambient
concentrations in cold plumes remain high even at significant distances from a source. The Project

construction site impacts are not unusual in comparison to most construction sites; construction sites



that use good dust suppression techniques and low-emitting vehicles typically do not cause
violations of air quality standards. The input and output modeling files are being provided -

electronically.
. TABLE6.2-5.4. :
MODELED MAXIMUM CONSTRUCTION IMPACTS
S CONSTRUC- S
' | AVERAGIN TION BACK- TOTAL ' | FEDERAL
POLLU- G IMPACTS GROUND IMPACT STANDARD | STANDARD
TANT TIME (ug/m®) (ug/m®) (ug/m’) (ug/m®) (ug/m’)
NO,' 1-hour 346.8 122 469 470 -
Annual 31.1 25 56.1 -- 100
1-hour 99.7 106 205.7 650 -
SO, 24-hour 20.8 13 33.8 109 365
Annual 4.7 0 47 - . 80
co 1-hour 6,464.6 6,988 13,453 23,000 40,000
. 8-hour 3,488.6 3,444 6,933 - 10,000 10,000
24-hour 116.6 57 173.6 50 150
PMyo Annual® 353 20.6 559 30 -
‘ Annual® 35.3 18.6 53.9 -- 50

Notes: 1. ISC_OLM used to model NO.
2. Annual Arithmetic Mean.
3. Annual Geometric Mean.

4. Based on maximum daily emissions during Month 10.
5. Based on maximum daily emissions during Month 5.

6.2-5.54 HEALTH RISK OF DIESEL EXHAUST

The combustion portion of annual PM;o emissions from Table 6.2-5.3 above were modeled

separately to determine the annual average Diesel PM¢ exhaust concentration.  This was used with

the ARB-approved unit risk value of 300 in one million for a 70-year lifetime to determine the

potential carcinogenic risk from Diesel exhaust during construction. The exposure was also adjusted

by a factor of 1.67/70, or 0.0238, to correct for the 20-mo_nth 'éxﬁosure.

The maximum modeled annual average concentration of Diesel exhaust PM in residential areas is
0.68 ug/m®. Using the unit risk value and adjustment factors described above, the carcinogenic risk

due to exposure to Diesel exhaust during construction activities is expected to be under 5 in one

million. This is well below the 10 in one million level considered to be significant. -

C

—



This analysis is overly conservative for several reasons. First, as discussed above, the modeled
PM, concentrations from construction operations are overpredicted by the ISCST3 model. Second,
this analysis assumes that all of the combustion PM, is emitted by Diesel engines, when in fact

some of the engines will be gasoline-fueled and thus will not produce Diesel particulate.
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ATTACHMENT 6.2-5.1
DETAILED CONSTRUCTION EMISSIONS CALCULATIONS
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Daily Construction Emissions (Month 5)
Morro Bay Power Plant

Daily Emissions (Ibs/day)

| sOx | :PM10

| Nox | co | vocC
Onsite Combustion -
New Generation Project | 1196 | 2588 | 220 | 39 | 86
‘ Onsite Fugitive Dust
New Generation Project | | | I | 24.6
Offsite - _

Worker Travel 131 1534 | 125 0.0 0.3

Truck Deliveries 28.7 20.7 3.1 1.5 1.7

Rail Deliveries 0 0 0 0 0

Subtotal = 39.8 174 .1 1 5..7 1.5 - 2.0

Total = 1594 | 4328 | 376 | 54 | 3563

Daily Construction Emfs_sions (Month 10)
Morroc Bay Power Plant
Daily Emissions. (Ibs/day) ki
| Nox | co | voc | sox ‘| Pmio

. Onsite Combustion B

{New Generation Project [ 242.60 [ 52043 | 4507 | 8.02 | 18.10
'- , Onsite Fugitive Dust -
|New Generation Project | | f | [ 11.13

Offsite ‘

Worker Travel 48.35 | 566.17.| 46.29 0.03 1.10
| Truck Deliveries 26.67 20.67 3.12 1.45 1.74

Rail Deliveries 30.88 | 3.05 1.15 198 | 0.77

Subtotal = 105.99 | 589.89 | 50.56 346 | 3.62
Total = "348.60 | 1110.33| 95.63 11.49 32.85

R




Annual Construction Emissions
Morro Bay Power Plant

Annual Emissions (tonsAr)

| Nox | co | voc | sox | PM10
I Onsite Combustion
New Generation Project 24.09 4712 4.23 0.76 1.83
|Tank Farm Demolition Project 3.97 0.82 0.26 0.11 |~ 0.25
| Subtotal = 28.06 47983 | 449 0.87 2.08
v : Onsite Fugitive Dust ‘
New Generation Project 2.39
Tank Farm Demolition Project 0.60
Subtotal = 0 0 0 0 2.99
Offsite
Worker Travel 8.45 88.94 8.09 0.01 0.19
Truck Deliveries 0.74 0.58 0.09 0.04 0.05
Rail Deliveries 0.15 0.01 0.01 0.01 0.00
Subtotal = 9.34 99.53 8.18 0.06 0.25
Total = 3741 | 14746 | 1267 | 083 | 531
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APPENDIX 6.2-6
EVALUATION OF BEST AVAILABLE CONTROL TECHNOLOGY

To evaluate BACT for the proposed turbines, the guideline for large gas turBines (heat input rating
greater than 23 MMBtw/hr) in BAAQMD BACT/TBACT Workbook was reviewed. The relevant
BACT determinations for this analysis are shown in Table 6.2-6.1.

TABLE 6.2-6.1 |
BAAQMD BACT GUIDELINE FOR LARGE GAS TURBINES

POLLUTANT BACT ' TYPICAL TECHN OLOGY ;
. . 1. <Sppmdry@ 15% O2 1. SCR + Combustion Modifications
Nitrogen Oxides 2. Sppmdry @ 15% O2 2.  SCR + Combustion Modifications
Sulfur Dioxide [ 1. Natural gas fuel 1. Fuel selection
. 1. 10 ppmdry @ 15% O2 1. Catalytic oxidation ;
Carbon Monoxide |2 10 ppmdry @ 15% O2 2. Catalytic oxidation !
VOC I.  >50% reduction by weight 1.  Catalytic oxidation l
2. 50% reduction by weight 2. Catalytic oxidation |
PM,q I.  Natural gas fuel 1.  Fuel selection 1

Notes: 1. Technologically feasible and cost effective
2. Achieved in practice

- The EPA RACT-BACT-LAER Clearinghouse (RBLC) was also consulted to review recent EPA
BACT decisions for gas-fired gas turbines. These recent BACT decisions are summarized in Table
6.2-6.2 below. NOx levels shown in these BACT determinations are very high, although EPA has
recently stated that the SCONOx teéhnology has demonstrated that 2.5 ppm is achievable in practice.
CO levels in this listing are also relatively high, and do not indicate that oxidations catalysts have
been considered BACT for CO or VOCs.

Finally, the ARB's BACT Clearinghouse Database was reviewed for recent BACT decisions
regarding large gas turbine projects in California. ‘Relevant BACT decisions are summarized in
Table 6.2-6.3. NOx levels shown in these determinations are generally around 5 ppm. None of these
recent BACT decisions include a determination for CO, and the determinations for VOC include

extfemely low catalyst efficiencies (5 to 10 percent).

MBPP proposes to use dry low-NOx combustors with selective catalytic reduction oxidation catalysts
to achieve a NOx exhaust concentration of 2.5 ppmv or less and a CO exhaust concentration of 6
ppmv or less. The turbines will be fueled with natural gas to minimize SO, and PM, emissions.
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These pollutant levels will achieve emission reductions consistent with the BAAQMD‘BACT guideline.

6.2-6.2 TOP-DOWN BACT ANALYSIS FOR NOx

Best Available Control Technology (BACT) is defined in San Luis Obispo County APCD Rule 105.A.9

as:

The most stringent emission limitation or control technique which:

a. has been achieved in practice for such permit unit category or class or source; or

b. is contained in any state implementation plan (SIP)‘approved by the United States
Environmental Protection Agency (EPA) for such permit unit categdry or cléss of source. A
specific limitation or control technique shall not apply if the owner or operator of the
proposed permit unit demonstrates to the satisfactibn of the Air Pollution Control Officer
that such limitation or control technique is not presently achievable; or

c. is any othér emission limitation or control technique, including process and equipment
changes of basic and control equipment, found by the Air Pollution Control Officer to be
technologically feasible for such class or category of sources or for a specific source, and
cost-effective as compared to measures as listed in the Clean Air Plan (CAP) or rules

adopted by the Board.

Of these three “prongs” of the BACT definition, the first and third are generally controlling. These two
criteria are generally referred to as: (1) achieved in practice, and (2) technologically feasible and cost-

effective.

This analysis will follow EPA’s guidance for the preparation of “top down” BACT analyses focusing
specifically on identifying emission limitations or control techniques that are achieved in practice and
technically feasible. Duke Energy is proposing to achieve emission rates for all pollutants that are
consistent with the California Air Resources Board’s guidance on power plant siting issued in 1999. |
However, in response to specific requests from the San Luis Obispo County APCD and EPA, this analysis
specifically addresses the use of SCONOXx to control emissions as an alternative td Selective Catalytic

Reduction.

A “top-down” analysis format, consistent with guidance provided in EPA’s October 199?0 Draft New
Source Review Workshop Manual, has been used for the BACT analy‘sis.‘ That guidance lays out five

steps for a top-down BACT analysis, as follows:

O

—

C

p——



Identify all control technologies

Eliminate technically infeasible options

Rank remaining control technologies by control effectiveness
Evaluate most effective controls and document results

Select BACT

APl

This procedure is followed for each of the pollutants evaluated in this analysis.

1. Control of Nitrogen Oxides

a. Identify All Control Technologies

The baseline NOx emission rate for this analysis is considered to be 75 ppmvd @ 15% O;, based on the
governing new source performance standard (40 CFR 60 Subpart GG). This emission rate provides the
frame of refefence for the evaluation of control effectiveness a_nd'feasibilit_y. .The maximum degree of
control, resulting in the minimum emission raté, is a combination of dry low-NOx combustors and either
- selective catalytic reduction or SCONOx to achieve a long-term NOx limit of approximately 1 p.pmvd.

Several intermediate levels of control are also eValuated.

There are three basic means of controlling NOx emissions from combustion turbines: wet combustion
controls, dry combustion controls, and post-combustion controls. Wgt and dry combustion controls act to
reduce the formation of NOx during the combustion progcess, while post-combustion controls. remove NOx

from the exhaust stream. Potential NOx control technologies for combustion gas turbines include the

following:

Wet combustion controls

e - Water injection
e Steam injection

Dry combustion controls

¢ Dry low-NOx combustor design

e (Catalytic combustors (e.g., XONON)
e Other combustion modifications

Post-combustion controls

o “Selective non-catalytic reduction (SNCR)



e Non-selective catalytic reduction (NSCR)
e Selective catalytic reduction (SCR)
e SCONOx

N

b. Eliminate Technically Infeasible Options

The performance and technical feasibility of available NOx control technologies are discussed in more

detail below.

(2) Wet Combustion Controls
Steam or water injection directly into the turbine combustor is one of the most common NOx control
techniques for combustion turbines. These wet injection techniques lower the flame temperature in the
| cbmbuétor and thereby reduce thermal NOx formation. The water or steam-to-fuel injection ratio is the
most significant factor affecting the performance of wet controls. Steam injection techniques can reduce
NOx emissions in gas-fired turbines to between 15 and 25 ppmv at'15% O;; the practical limit of water
injection has been demonstrated at approximately 25-42 ppmv @ 15% O, before combustor damage
becomeé“s’i‘gniﬁcant. Higher diluerit:fuel ratios (especially with steam) not only result in greater NOx' (/

‘ré‘vdu'“ct'ions, but also increase emissions of CO and hydrocarbons, reduce turbine efficiency, and may -
~increase turbine maintenance réquirements. The principal NOx control mechanisms are identical for water
and steam injéction. Water or steam is injected into the primary combustion chamber to act as a heat sink,
lowering the peak flame temperature of combustion and thus lowering the quantity of thermal NOx

formed. The injected water or steam exits the turbine as part of the exhaust.

Since steam has a higher temperature/enthalpy than water, more steam is required to achieve the same
quenching effect. Typical steam injection ratios are 0.5 to 2.0 pounds steam per pound fuel; water
injection ratios are generally below 1.0 pound water per pound fuel. Because water has a higher heat
absorbing capacity than steam (due to the temperature and to the latent heat of vaporization associated with

water), it takes more steam than water to achieve an equivalent | level of NOx control S P

Although the lower peak flame temperature has a beneficial effect on NOx emissions, it can also reduce

combustion efficiency and prevent complete combustion. As a result, CO and VOC emissions increase as (



water/steam-to-fuel ratios increase. Thus, the higher steam-to-fuel ratio required for NOx control will tend
to cause -higher CO and VOC emissions from steam-injected turbines than from water-injected turbines,
due to the kinetic effect of the water molecules interfering with the combustion process. However, steam
injection can reduce the heat rate of the turbine so that equivalent power output can be achieved with

reduced fuel consumption and reduced SO, emission rates.

Water and steam injection have been in use on both oil- and gas-fired turbines in all size ranges for many

years, so these NOx control technologies are clearly technologically feasible and widely available.
(b) Dry Combustion Controls

Combustion modifications that lower NOx emissions without wet injection include lean combustion,
reduced combustor residence time, lean premixed combustion, and two-stage rich/lean combus_tion. "Lean
combustion uses excess air (greater than stoichiometric air-to-fuel ratio) in the combustor primary
combustion zone to cool the flame, thereby reducing the rate of thermal NOx formation. Reduced
combustor residence times are achieved by introducing dilution air between the combustor and the turbine
<" , - sooner than with standard combustors. The combustion gases are at high temperatures for a'shorter time,

* which also has the effect of reducing the rate of thermal NOx formation.

The most advanced combination of combustion controls for NOx is referred to as dry low-NOx (DLN)
combustors. DLN technology uses lean, premixed combustion to keep peak combustion temperatures low,
- thus reducing the formation of thermal NOx. This technology is effective in achieving NOx emission
levels comparable to levels achieved using wet injection without the need for large volumes of purified
water and without the increases in CO and VOC emissions that result from wet injection. Several turbine
vendors have developed this technology for their engines, including the enginé proposed for this project.

This control technique is technically feasible.

Catalytic combustors use a catalytic reactor bed mounted within the combustor to burn a very lean fuel-air
mixture. This technology has been commercially demonstrated under the trade name XONON in a

1.5 MW natural gas-fired turbine in Santa Clara, California, and commercial availability of the technolog
for a 200 MW GE Frame 7 natural gas-fired turbine was recently announced for one project.. (The

<, ) technology has also been announced as commercially available for some models of small gas turbines,



generally 10 MW in size and less.) The combustor used in the Santa Clara demonstration engine is -

genefally comparable in size to that used in GE Frame 7F engines; however, the Frame 7F turbine has -
many of these combustors, and each is rated at a higher output than the combustor used in the smaller ( .
turbine. General Electric has not announced this technology commercially for the engines proposed for the |
Morro Bay modernization project. Based on discussions with the technology’s supplier, Catalytica

Corporation, and with the turbine supplier, General Electric, a commercial quotation for the use of

XONON in this project is not available for the MBPP. No turbine vendor, other than General Electric, has
indicated the commercial availability of catalytic combustion systems at the present time; therefore,

catalytic combustion controls are not available for this specific application and are not discussed further.
(c) Post-Combustion Controls

SCR is a post-combustion technique that controls both thermal and fuel NOx emissions by reducing NOx
with a reagent (generally ammonia or urea) in the presence of a catalyst to form water and nitrogen. NO.{
conversion is sensitive to exhaust gas temperature, and performance can be limited by contaminants in the
exhaust gas that may mask the catalyst (sulfur compounds, particulates, heavy metals, and silica). SCRis
used in numerous gas turbine installations throughout the United States, almost exclusively in conjunction
with other wet or dry NOx combustion controls. SCR requires the consumption of a reagent (ammonia-or ™

urea) and requires periodic catalyst replacement. Estimated levels of NOx control are in excess of 90%.

Selective non-catalytic reduction (SNCR) involves injectidn of ammonia or urea with proprietary

- conditioners into the exhaust gas stream without a catalyst. SNCR technology requires gas temperatures in-
the range of 1200° to 2000° F and is most commonly used in boilers. ‘The exhaust temperature for the
proposed gas turbine ranges from 1087° to 1200° F, which is well below the minimum SNCR operating
temperature. Some method of exhaust gas reheat, such as additional fuel combustion, would be required to
achieve exhaust temperatures compatible with SNCR operations, and this requirement makes SNCR
technologically infeasible for this application. Even when technically feasible, SNCR is unlikely to

achieve NOx reductions in excess of 80%-85%. - -

Nonselective catalytic reduction (NSCR) uses a catalyst without injected reagents to reduce NOx
emissions in an exhaust gas stream. NSCR is typically used in automobile exhaust and rich-burn

7
stationary IC engines, and employs a platinum/rhodium catalyst. NSCR is effective only ina - S L A



stoichiometric or fuel-rich environment where the combustion gas is nearly depleted of oxygen, and this |
condition does not occur in turbine exhaust where the oxygen concentrations are typically between 14 and

16%. For this reason, NSCR is not technologically feasible for this application.

SCONOx is a proprietary catalytic oxidation and adsorption technology that uses a single catalyst for the
control of NOx, CO, and VOC emissions. The catalyst is a monolithic design, made from a ceramic

substrate with both a proprietary platinum-based oxidation catalyst and a potassium carbonate adsorption

‘coating. The catalyst simultaneously oxidizes NO to NO,, CO to CO,, and'VOCs to CO; and water, while

NO, is adsorbed onto the catalyst surface where it is chemically converted to and stored as potassium °
nitrates and nitrites. The SCONOXx potassium carbonate layer has a limited adsorption capability and
requires regeneration approximateiy every 12-15 minutes in normal service.? Each regeneration cycle
requires approximately 3-5 minutes. At any point in time, approximétely 20% of the cofnpartmehts ina
SCONOXx system would be in regeneration mode, and the remaining 80% of the compartments would be in

oxidation/absorption mode.?

Regeneration of the adsorption layer requires exposure of the catalyst to hydrogen gas. In practice, this is
accomplished by reforming natural gas with high-pressure steam to produce a gaé mixture consisting of
methane, carbon dioxide, and hydrogen that is passed over the catalyst beds.* Initial attempts by the
developer of the process to create regeneration gases from natural gas and steam ‘within the SCONOX
catalyst bed (internal autothermal regeﬁeration) failed to produce consistent results; this approach was
abandoned in favor of the current offering, which uses an external steam-heated reformer that partially
reforms the natural gas to produce the gas mixture that is introduced into the catalyst bed.” The |
reformation reaction continues to some extent within the catalyst bed due to the presence of steam and the

temperature of the catalyst surface, but some methane and VOCs from the natural gas remain.

Because the active regenerant gas is hydrogen, the regeneration process must be performed in an
atmosphere of low oxygen to prevent dilution of the hydrogen. In practice, the oxygen present in the
exhaust gas of combustion turbines is excluded from the catalyst bed by dividing the catalyst bed into a

number of individual cells or compartments that are equipped with front and rear dampers that are closed

2 Personal communication, ABB Environmental, 1/18/00. ' )
> Stone & Webster, “Independent Technical Review — SCONOx Technology and Design Review”, February 2000.
‘f Stone & Webster, op cit

> ABB Environmental, op cit



- at the beginning of each regeneration cycle. Proper regeneration of the SCONOx catalyst system depends
upon the proper functioning and sealing of these sets of dampers approximately 4 times per hour so thatan _ -
adequate concentration of hydrogen can be maintained in each module to accomplish complete

~. .

regeneration of the catalyst before the dampers are opened and the compartment is placed back in service.

Because the SCONOx catalyst can be “poisoned;’ or rendered inaqtive by even the very small amounts of
sulfur compounds present in natural gas, a SCOSOx catalyst bed (or “guard bed”) that is intended to
remove trace quantities of sulfur-bearing compounds from the exhaust gas stream is installed upstream of
the SCONOx catalyst bed. Like the SCONOx catalyst, the SCOSOx catalyst must be regenerated.
Regeneration of the two catalyst types occurs at the same time, with the same reg¢nera§ion gas supply
provided to both; however, the sulfur-bearing regeneration gases for the SCOSOx catalyst exit the
SCONOx modules separately from the SCONOx regeneration gases to avoid contaminating fhe SCONOx
catalyst beds. Both regeneration gas streams are returned to the gas turbine exhaust stream downstream of

the SCONOx module.®

~ The external reformer used to create the regeneration gases is supplied with steam and natural gas. For one
F-class turbine, an estimated 15,000 to 20,000 Ibs/hr of 600°F steam is required, along with approximately
100 pounds per hour (2.2 MMbtu/hr) of natural gas’.7 To avoid poisoning the reformer catalyst, the natural >
gas supplied to the reformer passes through an activated carbon ﬁltér to remove some of the sulfur-bearing

compounds that are added to natural gas to facilitate leak detection.®

To properly treat the CT exhaust gas without undue backpressure, an estimated 40-60 catalyst modules
would be required for an F-class machine.” The pressure drop associated with a NOx removal efficiency
of 90% is approximately 5" of water (in. wg).'” The estimated space velocity for such a system is
22,000/hour. 1

¢ ABB Environmental, op cit

7 Ibid

¥ Stone & Webster, op cit . _ L

° ABB Environmental, op cit , v . ‘ - : ‘ S o ‘
'° Ihid ‘ ’ - ' - ‘

" Ibid
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The regeneration éycle time is expected to be controlled using a feedback system based on NOx emission

rates.'> That is, the higher the NOx emissions are relative to the design level, the shorter the absorpfion

~ cycle, and regeneration cycles will occur more frequently. This is analogous to the use of feedback

syétems for controlling reagent (ammonia or urea) flow rates in an SCR system.

Maintenance requirements for SCONOXx systems are expected to include periodic replacement of the
reformer fuel sulfur carbon unit, periodic replacement of the reformer catalyst, periodic washings of the
SCOSOx and SCONOx catalyst beds, and periodic replacement of the SCOSOx and SCONOx catalyst
beds. The replacement frequency for the reformer sulfur carbon unit and reformer catalyst is unknown to
Duke Energy at present. The SCOSOx catalyst is expected to require washing once per year. The lead
(upstream) SCONOX catalyst bed is expected to require washing once per year, while the trailing
(downstream) SCONOx catalyst bed(s) are expected to require washing once évery three years. The -
annual catalyst washing process is expected to take approximately three days for an F-class machine, at an
estimated annual cost of $200,OOO.13 The estimated catalyst life is reported to be 7 washings;14 the

guaranteed catalyst life is 3 years."

The adsorption temperature operating range for the SCONOx system is 300°F to 700°F, with an optimal
tefnpe'rature of approximately 600°F.'® However, regenefaﬁon cycles are not initiated unless the catalyét

bed temperature is above 450°F to avoid the creation of hydrogen sulfide during the regeneration of the

SCOSOx catalyst."”

Estimates of control system efficiency vary. ABB Environmental has indicated that the SCONOx system -

1s capable of achieving a 90% reduction in NOx; a 90% reduction in CO, to a level of 2 ppm; and an 80%-

- 85% reduction in VOC emissions.'® (This VOC reduction is not likely to be achieved with low VOC inlet

concentrations, in the 1-2 ppm range.') Commercially quoted NOx emission rates for the SCONOx

system range from 2.0 ppm on a 3-hour average basis, representing a 78% reduction,?® to 1.0 ppm with no

2 Ibid

" Ibid

" Ibid

:: Letter from ABB Alstom Power to Bibb & Associates dated May 5, 2000. (ABB Three Mountain Power or ABB TMP)
Ibid

'” ABB Environmental, op cit. Stone & Webster, op cit

'* ABB Environmental, op cit :

“ Ibid

* ABB TMP, op cit



- averaging period specified (96% reduction).?! The SCONOx system does not control or reduce emissions

of sulfur oxides or particulate matter from the combustion device.? S ‘ -

The SCONOX system has been applied at the Sunlaw Federal Cogeneration Plant in Vernon Californie |
since December 1996, and at the Genetics Institute Facility in Massachusetts. The Sunlaw facility uses an
LM-2500 gas turbine, rated at a nominal 23 MW, and the Genetics Institute facility has a 5 MW Solar gas
“turbine.

The SCONOx systeni was propesed for use by PG&E Generating Company at its La Peloma facility;
.however, PG&E Generating no longer plans to use the SCONOx system at that site.” The SCONOx
system is currently proposed for demonstration by PG&E Generating Company at the Otay Mesa
Generating Project. In addition, the technology’s co-developer, Sunlaw, has proposed to use the

technology in conjunction with ABB gas turbines at the Nueva Azalea site in Southern California.

As discussed further below, there are serious questions about the probability of a successful commercial
demonstration and the commercial availability of the technology for application to the proposed Morro

Bay modenuzatlon project, as well as the levels of emission control that can be consistently achieved.
However, based on the precedmg discussion, the SCONOx system will be con51dered as technoloomally NG
feasible for the purposes of this analysis.

Based on the discussions above, the following NOx control technologies are available and potentiélly
technologically feasible for the proposed project: |

Water injection

Steam injection ‘

Dry Low-NOx Cornbustors

Selective Catalytic Reduction
SCONOx

2! | etter from ABB Alstom Power to Sunlaw Energy Corporation dated February 11, 2000. (ABB Sunlaw)
2 ABB Environmental, op cit
* Ibid

N
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- ¢. Rank Remaining Control Technologies by Control Effectiveness

The remaining technically feasible control technologies are ranked by NOx control effectiveness in Table

1.

Table 1
NOx Control Alternatives
NOx
NOx Control Technically Emissions Environmental " Energy
Alternative Available? Feasible? (@ 15% 0,) Impact Impacts
- Water - ’ U Increased | Decreased
Injection Yes Yes 25-42 ppm CO/VOC Efficiency
Steam Increased Increased
... Injection Yes Yes 1525 ppm. CO/VOC . | Efficiency
Dry Low-NOx Reduced Increased
Combustors Yes Yes 9-25 ppm CO/VOC Efficiency
Selective >90% Decreased
Catalytic Yes Yes reduction Ammonia slip E ffc'exiz
Reduction 1-2.5 ppm ieiency
>90% Redutce(:i CIO; 5 .
SCONOx Yes! Yes® reduction potential wecreased
A 1-2.5ppm reduction in Efficiency
: VOC : ' '
Notes:
1. There are no standard, commercial guarantees for utility-scale projects for this technology
available in the public domain. v
~ 2. This technology has been used on small (5 MW and 22 MW) gas turbines for a limited
period of time.. It has not been used on utility-scale gas turbines.

d. Evaluate MovstvEffective‘ Controls and Document Results

Water and steam injection are control technologies that, for large gas turbines, have been largely
superseded by dry low-NOx combustors, due to the superior emission control performance, additional CO
and VOC b<eneﬁts, and increased efficiency of this technology. Since the Morro Bay project proposes to
use dry low-NOx combustors, no further discussion of water injection, steam injection, or dry low-NOx

combustors is necessary.

The performance of SCR and SCONOX, insofar as NOx emission levels are concerned, are esseptially
equivalent. Both technologies have demonstrated the ability to reduce NOx emissions by at least 90%, and
differences between low NOx levels (1 ppm vs 2 ppm vs 2.5 ppm) appear, in the case of each technology,

to be largely a function of catalyst size, turbine outlet NOx concentration, and compliaince terms (e.g.,



averaging period). The principal differences between the two technologies are associated with whether the
low emission levels proposed have been achieved in practice using these technologies, their cost-

effectiveness in achieving these levels, and secondary environmental impacts. o o O

~

Achieved in Practice Evaluation:

The San Luis Obispo County APCD does not have any formal, established criteria for determining when a
technology should be con51dered achieved in practice. The South Coast Air Quahty Management District

(AQMD) has estabhshed more formal criteria for deterrmmng when émission control technolocnes should

be cons1dered ach1eved in practlce (AIP) for the purposes of BACT determ1nat10ns “That District’s BACT
Scientific Review Comm1ttee has recently reviewed a proposed clarification of those cntena. The

proposed criteria include the following elements:

Commercial Availability: At least one vendor must offer this equipment for regularor full-scale

opetation in the United States. A performance warranty or guaranty must be available with the

purchase of the control technology, as well as parts and service.

Reliability: All control technologies must have been installed and voperated reliably for at least six ( |
months. If the operator did not require the basic equipment to operate daily, then the equlpment must
have at least 183 cumulative days of operation. During this period, the basic equipment must have

operated (1) at a minimum of 50% design capacity; or (2) in a manner that is typical of the equipment

in order to provide an expectation of continued reliability of the control technology

Effectiveness: The control technology must be verified to perform .effectively over the range of
‘operation expecte'cl for that type of equipment. If the control technology Wlll be allowed to operate at
lesser effectiveness during certain modes of operation, then those modes of opération mustbe
identified. The verification shall be based on a performance tést or tests, when possible, or other

performance data.

Technology TranSfer' BACT is based on what is AIP for a category or class of source. However,
USEPA guldehnes requlre that technology that is determined to be AIP for one category of source be

consxdered for transfer to other source categories. There are two types of potennally transferable < j




control technologies: (1) exhaust stream controls, and (2) process controls and modifications. For the
first type, technology transfer must be considered between source categories that produce similar
exhaust streams. For the second type, technology transfer must be considered between source

categories with similar processes.
Discussion of SCR-Based Limits — Achieved in Practice Criteria
SCR has been achieved in practice at numerous gas turbine installations throughout the world. Although
there are a large number of gas turbines equipped with SCR systems, there are relatively fewer systems in

operation that are designed to meet low NOx permit limits of 2.5 ppm or less.

Available CEMS data from the SMUD/SPAC Campbell Soup plant in Sacramento, California, indicate

NOXx control levels on a continuous basis that are in compliance with a-3.0 ppm limit. Actual NOx levels

from that facility, which is equipped with a 120 MW (nominal) Siemens V84.2 turbine, are comfortably

below that limit, at approximately 2.5 ppm. This facility has experienced a limited number of events
above the permit limit; in each case, the excursion has been associated with a trip of the gas turbine from
pre-mix, or low-NOx, mode into diffusion mode. The permit for the facility has since been modified to
accommodate up to ten hours per year of excursions above the 3 ppm permit limit under specified

conditions.

The extrapolation of SCR experience gained at higher NOx concentrati‘ons (3-5 ppm), where there are
more sites in operation, to lower NOx permit limits depends on controlling turbine exhaust (SCR inlet)
NOx concentrations, increasing catalyst size, improving feed-forward and feed-back control system
design to ensure better process control, and ensuring good distribution of reagent to match the distribution
of NOx levels. The experience at the SMUD/SPAC site, however, indicates that the ability of the SCR
system to track NOx emissions changes upstream of the catalyst is further challenged at progressively

lower concentrations.

A further exacerbating factor is related to measurement uncertainty. The South Coast AQMD has
indicated that current NOx measurement methods for stationary sources are accurate to *1 ppm,24 which

becomes problematic at NOx permit levels of 5 ppm and lower.

2 See, e.g., South Coast AQMD Protocol for Rule 2012



The fol_lowirig paragraphs evaluate the proposed AIP criteria as applied to the achievement of extremely .

low NOx levels (2.5 ppm and lower) using SCR technology.

Commercial availability: SCR technology is available with standard commercial guaranteeé for NOx

levels at least as low as 1 pp.m. Consequently, this criterion is satisfied.

Reliability: SCR technology has been shown to be capable of achieving NOx levels consistent with a3
pPpm permit limit during extended, routine operations of the SMUD/SPAC facility. There are no reported

adverse effects of operation of the SCR system at these levels on overall plant operation or reliability.

- Effectiveness: SCR technology has been demonstrated to achieve NOx levels below 3 ppm. At the
SMUD/SPAC site, short-term excursions have resulted in NOx concentrations above 3 ppm; however,
these excursions have not been associated with diminished effectiveness of the SCR system. Rather, these
excursions have been associated with SCR inlet NOx levels in excess of those for which the SCR system
was designed. As a consequence, the application of SCR technology to achieve efctremely low NOx levels

—

should reflect the potential for infrequent NOx excursions, under specified conditions. o ( 3
Conclusion: SCR technology capable of achieving NOx levels below 3 ppm is considered to be

achieved in practice. The current BACT guidelines used by the CARB and EPA indicate that NOx levels

of 2.5 ppm on a 1-hour average basis, or 2.0 ppm on a 3-hour average basis, should be considered BACT

for utility-scale gas turbines. This analysis is consistent with those guidelines. The achievement of NOx

concentrations below these levels, on either a short term or long term basis, is not demonstrated in practice.
Discussion of SCONOx-Based Limits — Achieved in Practice Criteria

SCONOx has been demonstrated in service in two applications: The Federal Cogeneration Facility in
Vernon, California, and the Genetics Institute Facility in Massachusetts. Because these turbines are much
smaller than those proposed for the Morro Bay modernization project, issues related to the application of

SCONOXx technology to Morro Bay need to be evaluated, in addition to a review of other criteria.



Available CEMS data from the Federal Vernon facility have been obtained from EPA, covering the period

July through December 1997. EPA has indicated that this time peridd reflected the improved performance

of the SCONOx system; and led to EPA’s March 23, 1998 letter reg.arding BACT and LAER requirements

for combined cycle gas turbines.

A review of the available SCONOXx data for the last half of 1997 indicates that, at the Federal site, up to 12
exceedances per'year could be expected above a 3.0 ppm, 3-hour average limit, even when exceedances

related to startups and shutdowns were excluded.

EPA and ARB have recommended BACT/LAER levels for combined cycle gas turbines of either 2.0 ppm
on a 3-hour average basis, or 2.5 ppm.on a 1-hour average basis. Under the BACT/LAER levels
recommended'by these agencies, the 1997 SCONOx data from the Federal site indicate that a 3-hvour
average limit of 2.0 ppm would be exceeded 44 times per year, and a 1-hour average limit of 2.5 ppﬁ }
would be exceeded 24 times per year. Again, these data éxclude exceedances associated with startups and

shutdowns, as described above.
The data supporting these conclusions are shown in Table 2.

The first part of this table shows, by month and quarter, the numbér of all 1-hour and 3-hoﬁr exceedances
of various NOx emissions levels associated with operation of the SCONOx system during the period that
resulted in EPA’s March 1998 letter. The second part of the table shows exceedances that were not due to
turbine startups or shutdowns. o |



Table 2

SCONOx Performance Summary Prepared by Slerra Research

SCONOx Excursions Review

All excursions:

July 1 1997 to December 31,1997

All NOx readings cormrected to 15% oxygen.

No. of Valid CEMS  No. of 1-hr periods exceeding  No. of 3-hr periods exceeding Highest reading

Month  CEMS Hrs Awail, % 2.0 ppmc 2.5 ppmc 30 ppmc 2.0ppmc 2.5ppmc 3.0ppmc  1-hrawg 3-hr awg
Jul  730.00 99.33 3 3 2 1 0 0 42 2.3
Aug 741.00 99.60 "4 3 2 5 . o 0 44- . . 22
Sept 715.00 99.31 3 2 2 3 2 2 5.0 3.7
Quarter 2195.00 99.41 10 8 6 9 2 2 5.0 37
Oct 731.00 98.25 9 5 5 107 9 8 10.9 7.5
Nov 716.00 99.44 18 16 14 29 19 14 9.6 6.3
Dec 723.00 97.18 6 4 2 7 4 1 5.4 3.2 ‘
Quarter 2170.00 98.28 33 25 21 46 32 23 10.9 75 -
Excursions not due to startups or shutdowns:

No. of Valid CEMS  No. of 1-hr périods exceeding  No. of 3-hr periods exceeding Highest reading

Month CEMS Hrs Awail, % 2.0ppmc 2.5ppmc 3.0ppmc 2.0ppmc 2.5ppmc 3.0ppmc 1-hrawg 3-hr ayg
Jul 739.00  99.33 1 1 "0 o 0 o 26 1.8
Aug 741.00 . 99.60 3 2 1 4 0 0 35 2.2
"Sept - 715.00 99.31 1 0 0 0 0 0 2.2 20
Quarter 2195.00 99.41 5 3 1 4 0 0 3.5 2.2
Oct 731.00 98.25 5 3 3 5 5 5 10.9 7.5
Nov 716.00 99.44 5 4 3 8 2 1 86 3.8
Dec 723.00 97.18 4 2 1 5 2 0 4.0 2.8
Quarter 2170.00 98.28 14 9 7 18 9 6 109 . 75
Note:

M

In this anelysis, no more than 2 hours of NOx emissions follo“ﬁng a étamm were treﬁted as part of the .stén'rup. For tﬁe 3-hour
averages, any average that included a startup hour was attributed to the startup. This is in contrast w1th the apprbla‘ch taken by
Goal Line Environmental Technologies (GLET) in its comments accompanying the data reports, in which it is clear that startup
periods were considered to extend as much as 6 hours. (This is particularly inappropriate for aeroderivative turbines such as
those used at the Federal facility, which are known for their ability to start within tenths of minutes.) NOx emissions greater
than 2 ppm occurring during these long startup periods were reported by GLET, but were not considered to be exceedances.

In summary, using a 2-hour startup period for aeroderivative gas turbines, the data reported by GLET to EPA for 1997 do not
support a BACT determination below 3 ppm. Based solely on the SCONOx data presented to EPA, even a NOx limit at 3.0
ppm would have to provide for excursions, other than startups and shutdowns, above that limit. The number of excursions

needed would depend upon the NOx limit selected and the emission control technology employed.



Additional data have been generated at the Federal site, and were provided to EPA Region IX by CURE.” These data were for

e April 1, 1999 to December 31, 1999

Plant Statistics

Total Hours in Review Period 6,400
Number of Operating Hours 2,583
Number of Turbine Starts 149

Number of CEM Data Periods with Turbine Operating 10,331
Number of negative CEM values
' NOx: 0 0%
CO: 6,494 63%

Valid Data Periods (Excludes Startup/Shutdown, CEM Maintenance)

NOx Limit (ppm) -> 3.0 25 . 2.0 1.5 1.3
Averaging Period
15 min 9,861 9,813 9,742 9,649 9,607
1 hour 2,501 2,491 2,470 2,445 2,434

3 hour 2498 2,488 2,468 2,445 2,434

Exceedance Periods (Excludes Startup/Shutdown, CEM Maintenance)

NOx Limit (ppm) -> 3.0 2.5 2,0 1.5 1.3

Averaging Period
15 min 71 77 92 . 111 124
1 hour 18 21 24 29 32
) . . 3hour 20 22 26 32 36
the period April 1, 1999 through December 31, 1999, and were provided to Sierra Research by EPA Region IX.*® The more
< | recent data are consistent with the earlier data, and are summarized in Table 3.

The 1999 CEMS data from the Federal facility indicated that the turbine equipped with SCONOx was operated fewer than 2,600
hours during the niné—month period for which data were provided. During this period, the turbine was started 149 times. The
CEMS data for CO, in particular, are suspect; more than 60% of the CO values reported were less than'zero,‘ indicating that the
CO analyzer was not properly calibrated on a daily basis. For this reason, the CO data for this per_iod_ were not a_nalyzed further.

The NOx emissions data for this period were analyzed to evaluate compliance with five hypothetical emission limits (3.0, 2.5,
2.0, 1.5, and 1.3 ppm) and three compliance averaging periods (15 minute, 1 hour, 3 hour). Valid data periods were considered
to be those that excluded startups, shutdowns, and documented CEMS maintenance. Startups bwere defined to be periods
commencing with the initiation of fuel flow to the engine, and lasting until the NOx emission limit under evaluation was mét,
but not exceeding a period of two hours. Shutdown periods were defined to be periods ending with the cessation of

Table 3

25 | etter dated March 14, 2000, from Katherine Poole, Adams Broadwell Joseph & Cardozo, to Steve Branoff, EPA Region IX.

()

% L etter dated June 28, 2000 from Duong Nguyen, EPA Region IX, to Nancy Matthews, Sierra Research.



fuel flow to the engine and starting when the NOx emission limit under evaluation was no longer met, but not exceeding a .

period of 30 minutes. A valid 1-hour average period was defined to require at least two valid 15-minute periods; a valid 3-hour
average period was defined to require at least two velid l-heui' everage periods. All of the above definitions are typical for (
utility-scale gas turbine CEMS systems. )

The data indicated that there were 9,600 to 9,900 valid 15-minute periods, excluding startups, shutdowns, and CEMS
maintenance, depending on the NOx limit being evaluated. There were numerous exceedances of the hypothetical NOx limits
during these periods, ranging from 71 periods in which NOx emissions exceeded 3.0 ppm to 124 periods in which NOx

emissions exceeded 1.3 ppm.

There were approximately 2,500 valid 1-hour average penods in the data set, excluding startups shutdowns, and CEMS
. maintenance. For 1-hour average limits, the data again showed numerous exceedances ranging from 18 exceedances of a 3.0
ppm NOx limit to 32 exceedances of a 1.3 ppm limit. Finally, during the approximately 2,500 valid 3-hour average periods in

the data set, there were 20 exceedances of a 3.0 ppm limit and 36 exceedances ofal3 ppm NOx limit.

In summary, the more recent data fail to support the conclusion that the SCONOx system at the Eedera‘l' facility is capable of
consistently maintaining low NOx levels ef 3.0 ppm or less. Depending on the NOx limit evaluated, the periods of non-
compliance over a nine-month period ranged from 18 to 32 hours, excluding periods of turbine startup, shutdown, and CEMS
maintenance. While each of the exceedances was accompanied in the data file with an explananon, these explanations do not
eliminate the exceedances. In fact, of the 24 exceedances of a 3.0 ppm NOx limit on a 1-hour average basis observed in the -
1999 data, 14 were explicitly attributed to problems with the SCONOx system in the file presenlmg the CEMS data. (

Table 4 compares the results of the analyses of the 1997 and 1999 data, with both data sets normalized to predict exceedarices

over a 12-month period.

"The more récent data do not indicate irﬁproved performance as cbmparéd with the 1997 CEMS data.

Table 4

Comparison of 1997 and 1999 SCONOx CEMS Data
Exceedances of Hypothetical Permit Limits — Annualized Basis
(Excluding startups/shutdowns/CEMS maintenance)

1-hour average 3-hour average
Data Set [ 3.0 ppm 2.5 ppm 2.0 ppm 3.0 ppm 2.5 ppm 2.0 ppm
limit limit limit limit limit limit
1997 16 24 38 12 18 44
1999 24 28 32 26 29 34




In addition to performance-related issues regarding SCONOX, there are concerns regarding the demonstration of
durability of the regeneration gas and damper/sealing systems, and the ability of the SCONOx system to respond to

transient conditions that result in changes in turbine-exhaust NOx levels.

With respect to the damper/sealing system, there have been three different des'igns discussed in technical literature

regarding SCONOx. Table 5 summarizes these designs. -

Stone‘ and Webster reported that the initial operation of the SCONOx system at the Genetics Institute facility resulted in
a rapid loss of performance due to a lack of regeneration. This problem was traced to mechanical deficiencies,
including seal and gasket leakage. Corrective actions taken included replacement of the flexible metal damper seals
with tadpole seals, installation of a manual throttling valve in the gas return line, re-gasketing and re-sealing of the heat
exchanger flanges, and adjustment of the damper actuators. Further changes to the overall system included adding an
external reformer,v adding a sulfur filter to remove sulfur from‘the gas that feeds the external reformer, and modifying

the damper/seal system.

Although the damper/sealing system was subjected to a 101,000 cycle test (equivalent to approximately 25,000

operating hours based on 15-minute cycle times), Stone & Webster reported that a number of dam}per/seyal design

“changes have been proposed by ABB based on those test results. These changes include a modification to the tadpole

‘design to avoid excessive stress at the location where the damper blade rests on the seal, and modifications to the shaft

design to preclude leaks associated with fabric failure near the shaft-seal interface.

As of the date of their report (February 22, 2000), Stone & Webster indicated that full-scale testing of the new seal
design had not been performed. In particular, Stone & Webster noted that “the use of fiberglass in the temperature
range of 600°F to 700°F with frequent flexing and relaxing, over the expected design period of three years, is yet to be

demonstrated.”

Based on this information, the following paragraphs evaluate the proposed AIP criteria as applied to the achievement of

extremely low NOx levels (2.5 ppm and lower) using SCONOx technology.

Commercial availability: It is nét clear whether SCONOx fechnology is presently é.\)éilable with _sfaﬁdard commerciall
guarantees for NOx levels at least as low as 2.5 ppm. A requ;est for a copy of the guarantee for SCONOx performance
from the developers 'of the Otay Mesa Géqerating Project was rejected. An excefpt of the guarantee ﬁom the
systefr_x ‘ven‘do’r to Sunlaw Energy, a co-developer of the SCONOXx system, was included as an appendix to the

Application for Certification for the Nueva Azalea project. However, this guarantee is between two parties with



Table 5, - I N - "
Summary of SCONOx Installatlons <
‘ ' Proposed Future : -
Federal Cogeneratlon 5 . Genetics Institute! ‘ (F-class turbine)
Regeneration Gas System
Regeneration system type Direct hydrogen injection External reformer External reformer
| Regen Gas Flow Rate 1520 acfm . 1050 acfm
SCOSOx (Guard Bed) Catalyst System
Not installed :
. eriodic water washing of
Cell Density ® catalyst is performeg
L instead)
Substrate
Catalyst Volume . S ‘ S - 26.25cuft
Space Velocity ‘ : S
- Absorption ‘ ’ ‘116,630 ‘ 114,000
_ - Regeneration . ) 6,000 . 4,000
Cycle Times
- ' Absorption : 12 min
- Regeneration 3 min
SCONOx Catalyst System
Cell Density 230 230
Substrate Ceramic Ceramic
Catalyst Volume 294 cu ft 157.5cuft
Space Velocity , . | TR
- Absorption 11,100 19,440 ‘ 22,000
- - Regeneration ' 275 1,000 ' ' 750
Cycle Times ‘ . ‘ i -
- Absorption 12 min 12min ‘ 5 3
- Regeneration : 4 min ‘ 3 min ‘ ‘ n S (
Damper/Seal Systems )
Number of Modules 4 ‘ 5 ‘ 40-60°
Number of Dampers 12 10 80-120°
Damper Type Louver, flap type Louver, flap type Louver, flap type
Damper Support | ) End supported Center supported | - Center supported
Misc o B
Seal Material/ Type 316 SS, °S” type F‘i";ﬁiiﬁ;‘;‘:ﬁ:&;‘;e'
Actuator Type Electrical Electrical
Notes:
1. Stone & Webster, op cit
2. __Modules are joined, four together, to form linked “shelves.”

a common ﬁnancial interest in the demonstration and sale of the SCONOx system and thus is'not necessarily

the SCONOX system for gas ‘turbiries with a capac:ty greater than 100 MW, mdlcate that standard commercial
performance guaranteés will be provided for this system upon request. It is unclear however wheéther this guarahtee
will be passed on by the HRSG vendors and/or EPC contractors, as is ‘standard in the industry. In fact, a potentlal

supplier of an HRSG system for the Morro Bay modernization project has mdlcated in writing, that the suppher would




W

not back up ABB’s performance guarantees or warranty claims because the supplier was “not comfortable with the scale up

from the existing size of the current technology.™”’

Thus, it is possible that this criterion is satisfied but, as yet, there is no
publicly available documentation to support such a conclusion. The only publicly available documentation indicates that

SCONOx is not commercially available with standard commercial performance guarantees.

Reliability: To date, there have been no unqualified demonstrations of the ability of the SCONOx system to meet NOx
levels of 3 ppm or lower over extended periods of time. The demonstrations at the Federal Cogeneration facility have indicated
numerous circumstances under which a 3 ppm level would be exceeded (excluding startup and shutdown conditions), with data
from as recently as 1999 having been evaluated. Furthermore, the SCONOx system ét the Federal facility uses a different
scheme for catalyst regeneration, sulfur protection, and dampers/sealing than that proposed for use in a full-scale, commercial
project. The catalyst regeneration system used at the Federal facility involved direct hydrogen injectidn to the catalyﬁt bed; this
system appears to have been rejected for use by ABB Environmental for larger, utility-scale applications. The current sulfur
protection system for the SCONOX catalyst-the SCOSOx guard bed system-was not used at the Federal facility, and the sulfur
protectlon system used at the Federal facility (periodic water washing of catalyst elements) appears to have been rejected by
ABB Environmental for larger, utility-scale applications. Finally, the end-supported damper system with metal seals used at the
Federal facility appears to have been rejected by ABB Environmental for larger, utility-scale applications. Consequently, the

Federal facility is not indicative of the reliability of the SCONOx system for utility-scale applications.

The SCONOXx installation at the Genetics Institute facility currently uses the new designs for catalyst regeneration, sulfur
protection, and dampers/sealing. However, problems associated with that facility’s ability to consistently meet NOx levels
lower than 3 ppm were reported as recently as February 2000. Although some of those problems were attributed to fluctuations
in turbine NOx emissions, rather than problems with SCONOx catalyst efficiency, the Genetics Institute facility does not yet
constitute a demonstration that the SCONOx system can reliably meet NOx levels of less than 3 ppm.

Furthermore, the revised damper/seal system in use at the Genetics Institute facility has not been fully tested in field
service, as noted by Stone & Webster. The next-prior version of the damper/seal system, whiéh was tested for ABB
Environmental in a test facility, exhibited failures of various kinds after approximately 60,000 cycles. Improvements to the
damper/seal system to address thdse failures have not been similarly tested (or, at least, the reports of any such tests have not
been presented publicly). Since an F-class gas turbine is expected to require the use of 40-60 modules, with 40-60 pairs of |
dampers/seals, 40-60 shaft actuators, and approximately 2.7 million damper-cycles per turbine per year,? it is unclear that the
performance tests conducted to date demonstrate the ability of this portion of the system to ensure compliance with sub-3 ppm

NOx levels on a continuous basis.

Effectiveness: As discussed above, the Federal facility uses different catalyst regeneration, sulfur protection, and
sealer/damper systems than those being offered by ABB Environmental. Thus, it is not clear that the Federal installation can be

used to demonstrate the effectiveness of the systems being proposed for larger, utility-scale projects. The SCONOx

7 Telefax message dated June 15, 2000 from Aalborg Industries to Duke/Fluor-Daniel.
?8 Calculated as 40 pairs of dampers per turbine, 2 dampers per pair, 4 cycles per damper per hour, 8400 operarmg hours per
year: 40 x 2 x 4 x 8400 = 2,688,000 damper cycles per year per turbine.



configuration at the Genetics Institute facility is more similar to that proposed for larger turbines; however, that facility “has met

or exceeded the performance requirement of 2.5 ppm [NOx] for approximately 330 hours, out of the total hours of operation of
approximately 410 hours for which valid data is available.”? This means that the 2.5 ppm NOx performance target was not met -
during approximately 20% of the hours within this period. As noted above, many of the exceedances of the 2.5 ppm NOx level ~*
at the Genetics Institute site were attributable to operation of the gas turbine’s transient pilot. Nonetheless, the available data

from that site are not sufficient to conclude that NOx levels of 3 ppm or less can be achieved using the SCONOx system on a
consistent basis, nor are the available data from the Federal site suitable for reaching such a conclusion. At a minimum, if
SCONOx technology were used to achieve extremelylow NOx levels, permit conditions would need to reflect the potential for

frequent NOx excursions under specified conditions.

Conclusion: SCONOx technology has been found to be capable of achieving NOx levels below 2.5 ppm by the South
Coast AQMD and EPA. However, the presently available technical information does not support a conclusion that this
technology is achieved in practice based on South Coast AQMD guidelines.

e. Select BACT

Based on the above analysis, both SCR and SCONOx-based systems are generally considered to be technologically capable of
achieving NOx levels below 2.5 ppm, given appropriate consideration to turbine outlet NOx levels, catalyst volume (space
velocity), and control system design. For both types of systems, some provision will be necessary to accommodate short-term

excursions above permit limits, and for both types of systems, particular attention to CEMS design will be necessary to ensure

-that low permit limits can be monitored on a continuous and accurate basis.

Based on this information, BACT for NOx is considered to be the use of either SCR or SCONOx systems to achieve NOx levels
not higher than 2.5 ppm on a 1-hour average basis, or 2.0 ppm on a 3-hour average basis. Duke Energy proposes to use SCR
technology to meet a NOx level of 2.5 ppm on a 1-hour average basis, and the equivalent of 2.0 ppm on an annual average basis.

Consequently, Duke’s proposal is consistent with BACT requirements for NOx.

2. Control of Ammonia Emissions
The following section discusses alternative control techniques for ammonia emissions.

a. Identify All Control Technologies

Ammonia emissions result from the use of ammonia-based NOx control technologies. There are three basic means of
 controlling NOx emissions from combustion turbines: wet combustion controls, dry combustion controls, and post-combustion

controls. Wet and dry combustion controls act to reduce the formation of NOx during the combustion process, while post-

.

» Stone & Webster, op cit



combustion controls remove NOx from the exhaust stream. Potential NOx control technologies for combustion gas turbines

* include the following:
)

Wet combustion controls
e Water injection
e Steam injection

Dry combustion controls .
¢ Dry low-NOx combustor design

 Catalytic combustors (e.g., XONON) |
. cher combustion modifications

Post-combustion controls

e Selective non-catalytic reduction (SNCR)
s Non-selective catalytic reduction (NSCR)
Selective catalytic reduction (SCR)

SCONOx

Of these NOx control technologies, only two result in ammonia emissions: selectlve non-catalytic reduction, and selective

catalytic reduction.

b. Eliminate Technically Infeasible Options

y The performance and technical fea51b111ty of available NOx control technologies were dlscussed above. Based on the
dlscusswns above, the following NOx control technologies are available and potenhally technologlcally feas1ble for the '

proposed prOJect

. Water injection (no ammonia emissions)
Steam injection (no ammonia emissions)
Dry Low-NOx Combustors (no ammonia emissions)
Selective Catalytic Reduction (some ammonia emissions)
‘ SCONO?;\ (no ammonia emissions)

c. Rank Remaining Control Technologies by Control Effectivéness

The remaining technically feasible control technologies are ranked by ammonia emission rate in Table 6.



Table 6

Ammonia Control Alternatives

Ammonia Ammonia . ( !
Control Technically | Emissions Environmental Energy o
Alternative Available? Feasible? (@ 15% O,) Impact Impacts
Water Increased Decreased
Injection Yes Yes 0 ppm CO/VOC Efficiency
Steam Increased Increased
Injection Yes - Yes 0 ppm COovocC Efficiency
Dg) ;ggsggx Yes Yes: 0 ppm Reduced CO/VOC | én ﬁ?it;:ii
Selective Decreased -
Catalytic Yes Yes 2-10 ppm Amumnonia slip Effici
. iciency
Reduction
Reduced CO; - D 4
SCONOx Yes' Yes® 0 ppm potential reduction Ete;rease
; iciency
in VOC
Notes: . ‘
1. The availability of standard, commercial guarantees for utility-scale projects is unclear at .
this time.
© 2. Technology has been demonstrated on small (5 MW and 22 MW) gas turbines for a
limited period of time. No demonstration on utility-scale gas turbines.

d. Evaluate Most Effective Controls and Document Results

Water and steam mjectlon are control technologles that, for large gas turbines, have been largely superseded by dry lOW-\IOK (
combustors due to the supenor emission control performance additional CO and VOC beneﬁts and mcreased efﬁc1ency of th.lS
technology. Since the pro_lect proposes to use dry low NOx combustors, no further discussion of water injection, steam

injection, or dry low NOx combustors is necessary.

The performance of SCR and SCONO¥, insofar as NOx emission levels are concerned, has been discussed ébove.. SCONOx
results in no emissions of ammonia, while SCR results in ammonia slip levels of up to 10 ppm. The following discuesion
evaluates potential ammonia slip limits of 10 ppm, 5 ppm, 2 ppm, and 0 ppm. The last limit would be achievable, at the present
time, only through the use of SCONOx technology. ‘ |

Achieved in Practice Evaluation: -

This portion of the analysis is performed based on the proposed Achieved in Practice criteria under consideration in the South

Coast AQMD. These criteria were discussed above.

Discussion of 10 ppm Ammonia Slip Limit ~ Achieved in Practice Criteria

SCR has been installed and operated at numerous gas turbine installations throughout the world. Although there are a large

number of gas turbines equipped with SCR systems, there are relatively few operating systems designed to meet low NOx




permit limits of 3.0 ppm or less. Ammonia slip associated with SCR system operation results from a gradual decline in catalyst

activity over time, necessitating the use of increasing amounts of ammonia injection to maintain NOx concentrations at or below

' the design rate.

The parameters of NOx concentration, ammonia slip limit, and catalyst life are integrally related. That is, catalyét pérformance
is generally s'peciﬁed‘as being a particula'r‘ NOx concentration (e.g., 2.5 ppm), guaranteed for N years (e.g., 3 years), with a
maximum ammonia slip level of X ppm (e.g., 5 ppm). Such a specification indicates that catalyst performance will degrade
over time such that at the end of three years, ammonia slip will increase to not more than 5 ppm while maintaining NOx
concentrations at or below 2.5 ppm. During the early period of performance, afnmom'a slip from an oxidation catalyst is

typically less than 1-2 ppm, and will approach the guarantee level only towards the end of the éatalyst life.

Early SCR installations, as well as some later installations, have been associated with ammonia slip levels of 10 ppm. In August
1999, the California Air Resources Board adopfed a BACT guideline for large gas turbines that proposed to limit ammonia slip
to not more than 5 ppm. Since the 5 ppm ammonia slip level 1s proposed for the Morro Bay modemization project, no further

discussion of the 10 ppm and 5 ppm slip levels is required.

Ammonia slip levels of 2 ppm have been requiréd in several permits issued in the eastern United States. However, these permits
have typically been associated with highef NOx levels than are proposed here. In particular, 2 ppm ammonia slip limits have

been proposed in conjunction with NOx levels that range between 2.0 and 3.5 ppm, depending on operating mode. Although

Duke Energy is proposing a 1-hour average NOx limit 6f 2.5 ppm, the facility is also proposing an annu‘al'average NOx limit

based on 2.0 ppm. As noted above, the SCR parameters related to NOx limits, ammonia slip; and catalyst life are all integrally
related. There are a very few projects that have proposed emission limits of 2 ppm ammonia slip in conjunction with a long-

term NOx average of 2.0 ppm; however, none are in operation.

F inally; SCONOX has the potential to achieve this low a NOx level without'an‘y ammonia slip.

Consequently, the following discussion compares the use of SCR with a 5 ppm ammonia slip level with SCONOx to meet
comparable NOx levels, but without any ammonia slip. ' .
The following paragraphs evaluate the proposed AIP criteria as applied to the achievement of 5 ppm ammonia shp in

conJuncnon with a NOx emission limit of 2.0 ppm on an annual average basis, using SCR technology

Commercial availability: SCR technology is available with standard commercial guarantees with ammonia slip levels of 5

ppm and 2 ppm, in conjunction with NOx levels at least as low as 2 ppm.

Reliability: SCR technology has been shown to be capable of achieving ammonia slip levels below 5 ppm over at least a
three-year catalyst life period. There are no reported adverse effects of operation of the SCR system at these levels on overall

plant operation or reliability.



Effectiveness: SCR technology has been demonstrated to achieve ammonia slip levels of less than 5 ppm in conjunction

with NOx levels below 3 ppm. ' ‘ - < |

Conclusion: SCR technology capable of achieving ammonia slip levels at or below 5 ppm, in conjunction with NOx levels
below 3 ppm, is considered to be achieved in practice. The South Coast AQMD’s web site lists three SCR-based BACT

determinations for ammonia slip.

The earlrest SCR-based BACT determination for ammonia shp listed on the South Coast AQMD s web srte is for the Sutter
Power PI‘O_]CCI' which was approved by the Feather R1ver AQMD in Apnl 1999. This project is required to meet an ammonia

slip limit of 10 ppm on a 3-hour average basis, in con_)uncnon with a 2.5 ppm NOXx limit on a 1-hour average basis.

The next SCR-based BACT deterrmnatlon for ammonia shp listed on the South Coast AQMD’s web site is for the La Paloma
Generatmg project, which was approved by the San Joaqum Unified APCD m October 1999. This pI‘O_)CCt is required to meet a

10 ppm ammonia slip limit on a 24-hour average basis in conjunctlon thh a 2.5 ppm NOx limit on a 1-hour average basis.

The third SCR-based BACT determination for ammonia slip listed on the South Coast AQMD’s web site is for the Sithe Energy
Moystic facility, which was approved by the Massachusetts Department of Envu'onmental Protection (Mass DEP) in January

2000. This project is required to comply with a 2 ppm ammonia slip lumt on a 1-hour average basis in conjunction w1th a 2

ppm NOx limit, 1-hour average basis. The Slthe Mystic facility is also requrred to evaluate the availability, reliability, aud cost

of technologies that eliminate ammonia slip emissions, in accordance with the terms of a Memorandum of Understanding (

between the project operator and Mass DEP.

These permits indicate that, as recently as one year ago, ammonia slip limits of 10 ppm were considered best avaiIal:le control

technology. The rapid changes during the last year are indicative of increasing confidence of SCR system vendors in sustaining
low ammonia slip rates in conjunction with low NOx emission rates. However, given the lack of any real-world demonstration
of these low NOx and ammonia slip levels at the present time, BACT for ammonia slip using SCR-based controls is considered

to be 5 ppm for this project.
Discussion of SCONOx-Based Limits — Achieved in Practice Criteria
Based on the discussion presented in the NOx BACT section regardmg SCONOx technology, the presently available techmcal

information does not support a conclusion that this technology is achieved in practice based on South Coast AQMD guxdelmes

when the objective is meeting low NOx levels (below 3 ppm) in combination with low (or zero) ammonia slip.



¢. Select BACT

Based on the above analysis, SCR systems capable of achieving ammonia slip limits of 2 ppm and 5 ppm in conjunction with
NOx limits of 2 ppm or 2.5 ppm appear to be commercially available, but have not yet been demonstrated in practice.
Consequently, since Duke Energy has proposed to achieve an ammonia slip limit of 5 ppm, this value would constitute BACT if

an SCR-based control system is selected.

Although SCONOXx technology to eliminate ammonia slip is not considered to be achieved in practice, it may be technologically
feasible. Therefore, a further evaluation of the cost-effectiveness of this technology was performed. In this analysis, the cost of
a SCONOx system was compared with the cost of an SCR system, with the incremental cost assigned to the benefit of

eliminating ammonia slip.

It is appropriate to make such an assignment because the performance of the SCR system proposed for the Morro Béy
modernization pfojéct is comparable to that proposed for SCONOx with respect to NOx emission levels for this project. VOC
emissions are expecfed to be at or below the limits of détection with or without the SCONOx system, and thus no incremental
VOC benefits can be ascribed to this technology in this analysis. Proposed CO limits are consistent the state Air Resources

Board’s BACT guideline, and therefore no incremental benefit for CO reduction is ascribed to the SCONOx system.

With respect to ammonia emissions, the use of SCONOX is assumed to eliminate all ammonia emissions. For the Morro Bay

modernization project, this is a reduction of 240.4 tons per year.

The San Luis Obispo County APCD does not have a cost-effectiveness threshold for ammonia or for particulate matter. Since
the objective of reducing ammonia emissions is to avoid downwind formation of PMo, the PM, cost-effectiveness thresholds
were reviewed to evaluate for ammonia emission reductions. For PM,, the San Joaquin Valley Unified APCD’s cost-

effectiveness threshold of $5,700 per ton is used, which is higher than the $5,300 per ton value used by the Bay Area AQMD.
Based on these criteria, SCONOx would be cost/effective for the reduction of ammonia and emissions if the annual incremental
cost for the Morro Bay modernization project (total for all four turbines), as compared with SCR, is not more than $1.4 million
per year. The calculation is as follows:

240.4 tpy * $5700/ton = $1,370,280 / year

As shown in Tables 7A through 7C, the annual incremental cost of SCONOx is $2.6 million per year per turbine, or over $10

million per year for the Morro Bay modernization project. Consequently, SCONOXx is not cost/effective as compared with SCR.

Based on the above information, BACT for ammonia is considered to be an ammonia slip limit of 5 ppm.



Duke Energy is proposing to use SCR technology to meet an ammonia slip limit of 5 ppm in conjunction with NOx levels of 2.5
ppm on a 1-hour average basis and 2.0 ppm on an annual average basis. Consequently, Duke Energy’s proposal is consistent

with the District’s BACT requirements. - . , : o (

1



Table 7A

SCR Costs (per gas turbine/HRSG)

.,

ST

Description of Cost Cost Factor Cost (8) Notes
Direct Capital Costs (DC): : ’ j
Purchased Equip. Cost (PE):
Basic Equipment:
Auxiliary Equipment: HRSG tube/fin modifications
Instrumentation: SCR controls
Ammonia storage system:
Taxes and freight:
‘PE Total: : - $1,581,200 1
Direct Instail. Costs (DI): .
Foundation & supports: $0
. Handling and erection: ) $0
Electrical: $0
Piping: $0
Insulation: 30
Painting: . $0
DI Total: $395,300 1
Site preparation for ammonia tanks (included in PE cost) ) : ) o 1
DC Total (PE+DI): - ‘ $1,876.500
Indirect Costs (IC): . ] .

' Engineering: 0.10 PE N . $158,120f 2
Construction and field expenses: 0.05 PE $79,060 2
Contractor fees: 0.10 PE $168,120 2
Start-up: R 0.02 PE $31,624; 2
Performance testing: : 0.01 PE ~ 315812 2
Contingencies: : 0.05 PE $79,060 1

IC Total: . : : $521,796
Less: Capital cost of initial catalyst charge -$752,000
Total Capital Investment (TC! = DC + IC). ) $1,746.296
Direct Annual Costs (DAC): 0.5 hi/SCR per shift. - : hriyr. 4,380 -
Operating Casts (O). sched. (hr/day). 24 day/wesek: 7 wkiyr: 52
Operator. hr/shift: 2.0 operator pay ($/hr): 39.20 $685,613). 2
Supervisor: 15% of operator : ‘ $12,842] 2
Maintenance Costs (M): ‘0.5 hr/SCR per shift
Labor: hr/shift: 20 labor pay ($/hr): 39.2 $85,613] 2
Material: % of labor cost: 100% $85,613}] 2
Utility Costs: .
Perf. loss: (kwh/unit): 0.0 SCONOx losses are shown as incremental to SCR losses 1
Electricity cost  ($/kwh): $0
Ammonia based on 120.7 Ibs/hr of 28% wt aqueous ammonia, $440/ton $232,613 4
Catalystreplace: based on 3 year catalyst life ' -$250,667 1
Catalyst dispose: based on 2,750 ft° catalyst, $15/R°, 3 yr. Life - $13,750 1
Total DAC: $766,710
Indirect Annual Costs (IAC):
Overhead: 60% of Q&M . : o } $161,808 2
Administrative: : : 0.02 TCI ) $34,926| . 2
Insurance: : ) 0.01 TCI $17.463 2
Property tax: 0.01 TCI $17.463] 2
Total IAC: $231,660
Total Annual Cost (DAC + IAC): . $998,370
Capital Recovery (CR): - - '
Capital recovery: interest rate (%): 10 i ‘
period (years): 15 0.1315 $229,592] 2

Total Annualized Costs ) $1,227,962



“ Table 7B

SCONOXx Cost and Incremental Cost (per gas turbine/HRSG)

) Notes
Direct Capital Costs I
Capital (less cost of initial catalyst charge) $6,900,000 3,5
Installation : $0 3
Indirect Capital Costs :
: Engineering $0 3
Contingency $0 3
Other -
Total Capital Investment $6,900,000
Direct Annual Cosfs
‘ Maintenance $250,000 3
Ammania _ - ‘ 3
Natural Gas: 2.2 MMbtu/hr @ $4.00/MMbtu $77.088 7
Pressure Drop - $226,000 3
Catalyst Replacement (based on 3-yr catalyst life) . $2,100,000 5,6
Catalyst Disposal ‘ ' $0
Total Direct Annual Costs $2,653,088
indirect Annual Costs
Overhead - 3
Administrative, Tax & Insurance $225,QOO 3
Total Indirect Ahnual Costs $225,000
TOTAL ANNUAL COST $2,878,088
Capital Recovery Factor 0.1315 2
Capital Recovery .$907,169
|TOTAL ANNUALIZED COSTS $3,785,257
SCONOXx Incremental Cost (per gas turbine/HRSG)
- Notes
SCONOx Annualized Costs $3,785,257
SCR Annualized Costs $1,227,962
Incremental Annualized Costs $2,557,295 '




Table 7C

Notes: SCONOx Cost Effectiveness Analysis

Note No. Source
1 Based on Information from Duke/Fluor-Daniel.
2 From EPA/OAQPS Control Cost Manual, EPA-450/3-90-008. January 1980.
3 Based an 6/15/2000 telefax from Aaibory Industries to Duke/Fluor-Daniel, SCONOx capital cost is SI6MM for four HRSGs.
4 Based on aqueous ammonia cost of $44G/ton. i )
5 Based on information from May 8, 2000 "Testimony of J. Phyllis Fox, Ph.D. on Behalf of the Califoria Unions for Reliable Energy

on Air Quality impacts of the Elk Hills Power Project”, cost of replacement catalyst for SCONOx is 70% of initial capital investment, .

6 Based an information from May 5, 2000 letter from ABB Alstom Power to Bibb and Associates Indicating that SCONOx catalyst life is guaranteed for a 3-year periad.
7 Personal ABB E 1/18/00







APPENDIX 6.2-7
EMISSION REDUCTION CREDIT CERTIFICATES
PURCHASED FROM CHEVRON






~_AIR POLLUTION
 CONTROL DISTRICT

COUNTY QF SAN LUIS OBISPO

EMISSION REDUCTION CREDIT
CERTIFICATE NUMBER __681.71

ISSUED TO: Chevron Preducts Company
LEGAL OWNER 575 Lennon Lane Suite N200O
Walnut Creck, California 94598

Pursuant 1o Section 40709 of the Califomnia State Health and Safety Code and Rule 211 of the San Luis Obispo -
County Arr Pollution Control District, it is hereby certified that the following emission credit is resorded m
the name of the legal owner listed above. 4

This cmission reduction oceurred through the modification of Permit to Operate # 363-2, (application numbers
2333 and 2976) and by cancellation of Permits to Operate 344 and 358 for the shurdown of NOx emissions
sources at the Estery Bay Marinc Terminal, bank log number 2000-25.

POLLUTANT | CREDIT AMOUNT : QUARTERLY PROFILE
1st 2ad , 3rd 4
L Nox . 292wnsivr | 25% 5% 35 | 259
CONDITIONS:

1. Transfer of all or any portion of this Emission Reduction Credit (ERC) shal] be in writng
- signed by the holder of the ERC in any form authorized by law. Transfer of tide shall be
~ complete upon filing such a deed or other instrument in the Dismet's office and payment of

the fes required by Diszict Rule 306.

2. Theuseof banked Emission Reduction Credits 10 offset proposed increases is subject to the
approval of the Air Pollution Control Officer and subject o all applicable rules and
regulations in effect at the time of use. _

3. Excrept as otherwise set forth 2hove, the legal owner shall have exclusive rights to use and to
autherize the use of the approved credits.

J 2000
ISSUANCE DATE

L111] o

ROBERT W, CARR
AIR POLLUTION CONTROL OFFICER

HIPERMT RERCZA3EAC.O00C

1433 Rovens Ceurt = San tuis Cospa, Ch 7341 - BO5.781-5512 « FAX, 80S-781.1002
deararisioaped dsta g o www sloanes, a5t 2306

Prnirect o g poper



__AIR POLLUTION
CONTROL DISTRICT

COUNTY OF SAN LUIS O8ISPO

EMISSION REDUCTION CREDIT

- CERTIFICATE NUMBER __680-7]
ISSUED TO: Chevron Products Company
LEGAL OWNER 575 Lennon Lane Suite N2000

Walnur Creek, California 84598

Pursuant to Section 40709 of the Califomia State Health and Safety Code and Rule 211 of the San Fuis Obtspe

County Air Pollution Control Distriet, it is hereby certified that the following emission credit is recorded in -

the name of the legal owner listed abave.

This emission reduction occurred through the modification of Permt 1o Operate # 363-1, (application numbers
2854 and 2976) and by cancellation of Permits to Operate #344 and #33 8 for the shutdown of VOC emissions
sources at the Estero Bay Marine Terminal, bank log number 2000-26. 3

POLLUTANT ‘| CREDIT AMOUNT _ QUARTERLY PROFILE
. st 2nd 3rd 32
. VOC ~ 32.89 tons/yr 25% 25% 25% 2534
CONDITIONS:

f. Transfer of all or any portion of this Emission Reduction Credit (ERC) shall be m writing
- signed by the holder of the ERC in any form authorized by law. Transfer of title shull be
- complete upen filing such a deed or other msTument in the District's affics and payment of

the fee required by District Rule 306, - ,

2. The use of banked Emission Reduction Credits to offsct proposed increases is subject ta the
approval of the Air Pollution Control Officer and subject to all applicabie rules and
regulations m etfect at the time of use. ‘ ‘ : '

3. Except as otherwise set forth above, the legal owner shall have exclusive nghts to use and to
. authurize the usc of the approved credits.

Julv 7. 2000
ISSUANCE DATE

AT U Lo

ROBERT W. CARR
AIR POLLUTION CONTROL OFFICER

HPERATIEACIMAERG OOC
3433 Reberto Court * Sar Luis Chispo. CA 93401 » 805-/81.5%17 « FAX: 805-/781 1002
- - denair@oiozscddtiais & www.sticed e ea g -

™
T Snned on racicd Lao

: /R




AIR POLLUTION
CONTROL DISTRICT

COUNTY OF SAN LUIS OBISPO

' EMISSION REDUCTION CREDIT

CERTIFICATE NUMBER _ 685-Z1

ISSUED TO: Chevron Products Company

LEGAL OWNER 575 Lennon Lane Suite N2000
. Walnue Creek, California 94598

Pursuant to Section 40709 of the California State Health and Safety Code and Rule 211 of the San Luis Obispo
County Arr Pollution Control District, it is hereby certified that the foucwmg emission credit is recorded i in
the name of th: legal owner listed above.

This emission reduction occurred through the mod:.ﬁmnon of Permit 10 Oper.w: #363-1, (apphcmon numbess
2857and 2976) and by canccllation of Permits to Operate #344 and #358 for the shutdown CQ cmissions
sources at the Estero Bay Marine Termunal, bank log number 2000-29. '

POLLUTANT | CREDIT AMOUNT QUARTERLY PROFILE
' Ist 2nd  3d 4
co 2,62 tonsivt . 25% 25% " 25% 5%
CONDITIONS:

1. Trans(er of all or any portion of this Emission Reduction Credit (ERC) shall be in writing

‘ signed by the holder of the ERC in any form authorized by law. Transfer of ritle shall be
cumplets upon filing such a deed or other insTument in the Distrie's ofﬁcc :md payment of
the fe= required by Distrier Rule 306.

The use of banked Emission Reduction Credits (o offset propased increases is subject 1o the
approval of the Air Pollution Control Oﬁcar and sub_,ec! o all :q:phcnble rules and
regulatons in effect at the time of use.

(8]

3. Except as otherwise set forth above, the lega] owner shall have :xchuxvc rights touseand
-authorize the use of the approved credits.

Jaly 7. 2000
ISSUANCE DATE

147 L

ROBERT W. CARR
AIR POLLUTION CONTROL OFFICER

HVPDMATIREACINST ERC.DOC

3413 Reberto Ceurr * San s Obispo, CA §3401 » 805-781-59'2 » ZAX: 805-731-1002
d-wﬁmcap.d STaAus 9 wwwsloaoed g5tcaus



AIR POLLUTION
CONTROL DISTRICT

COUNTY OF SAN LUIS Q8ISPO

EMISSION REDUCTION CREDIT

CERTIFICATE NUMBER __684-71

ISSUED TO: Chevron Praducts Company
LEGAL OWNER 575 Lennon Lane Suite N2000
Walnut Creek, Czhfomm 94598

Pursuant to Secnon 40709 of the California State Health and Safcty Code and Rule 211 of the San Luis Obispo
County Air Pollution Control District. it is hereby certified that the following crmission credit is recorded in
the name of the legal owner listed above.

This cmxsmon reduc.zxon occurred through the modxncanon of Permit to Operate 363- 1, (apphcauou umbers
2856 and 2976) and by cancellation of Permits ta Operate #344 and #358 for the shutdown SO% emissions
sources at the Estero Bay Marine Terminal, bank log number 2000-28.

POLLUTANT | CREDIT AMOUNT | ___QUARTERLY PROFILE
' Ist nd e | 4
SOx e 1.23 tons/yr 25% 25% 25% l 25%
CONDITIONS:
1.> . Transfer of all or any portion of tlu.s Emlasxon Rcductmn Credir (ERC) shall be in writing

.. signed by the holder of the ERC in any form authorized by law. Transfer of dtle shall be
complete upon filing such a deed or other instrument in the Distriet's office and payment of
the fee required by District Rule 306.

2 ..‘I'be use of banked r.mxsszon Reduction- Credus to offset pruposed increases 1s subject to the
approval of.the Air Poliution Control Officsr and subject 1o all apphuablc tules and
regulations in effect at the time of use.

3. Exceptus otherwise sct forth above, the legal owner shall have exclusive rights to use and to
s.ithorize the usc of the appro-red credits.

July 7. 2000
ISSUANCE DATE

1l P o

ROBERT W. CARR
AIR POLLUTION CONTROL OFFICER
HAPERMTIERCZMAERS, OOC

3413 Roberts Court » San Lus Ctisoe, CA 93401 805-781-53.2 « FAX: 8C5-781-.002
: cnw-r(w-xcaaccruw % www.sloaped.ditcaus -




i‘"" ’ AIK PULLU 1IUN
@ CONTROL DISTRICT

COUNTY OF SAN LUIS O8ISPO -

EMISSTON REDUCTION CREDIT

CERTIFICATE NUMBER __682-71
ISSUED TO: Chevron Products Company
LEGAL OWNER $75 Leanon Lane Suite N2000
Walnut Creek, California 94598

Pursuant to Section 40709 of the California State Iealth and Safety Code and Rule 211 of the San Luis Obispo
County Air Pollution Conwol District, it is hercby certified that the following emission credit is recarded in
the name of the legal owner listcd above,

This emission reduction occurred through the modification of Permit to Ope;-atc # 363-1, (application numbers
2855 and 2976) and by cancellation of Permits to Operate: #344 and #358 for the shutdown of PM10 cmissions
sources at the Esterv Bay Marine Terminal, bank log number 2000-27.

_POLLUTANT CREDIT AMOUNT !

QUARTERLY PROEILE
lst 2nd ird - 4"
PM10 1.92 tonsivr 25% 25% 5% 25%

CONDITIONS:

1. Transfer of all or any portion of this Emission Reduction Credit (ERC) shall be in writing
signed by the bolder of the ERC in any form authorized by law. Transfer of dtle shall be
- complete upon filing such a deed ot other MsTument in the Diswict's office and payment of

the fee required by District Rule 306.

2, The usc of banked Emission Reduction Credits to offset proposed incraases is subjest (o the
approval of the Arr Pollution Control Officer and subject to all applicable rules and
regulations in effect at the time of use.

3. Except as otherwise set [orth abave, the legul owner shall have exclusive rights to use and to
authorize the use of the approved credits,

Julv 7, 2000
ISSUANCE DATE

AL b

ROBERT W. CARR
AIR POLLUTION CONTROL OFFICER

50C
© 3433 Revero Court * San Lug Sbepe. TA 9340) o 8C5-781-5912 « FAX 804.781-1002
cergr@slcapeddnaus »  www sioaped det cg 35

~
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APPENDIX 6.2-8
CUMULATIVE IMPACTS ANALYSIS PROTOCOL



e

i

R
IR




.

P

APPENDIX 6.2-8
CUMULATIVE IMPACTS ANALYSIS PROTOCOL

Potential cumulative air quality impacts that might be expected to occur resulting from
the MBPP Project and other reasonably foreseeable projects are both regional and -

localized in nature. These cumulative impacts will be evaluated as follows.

Regional Impacts

Regional air quality impacts are possible for pollutants such as ozone, which involve
photochemical processes that can take hours to occur. The MBPP Project will be
required to provide emissions offsets (mitigation) for ozone precursors at a 1.0 to 1.0.

Additional mitigation may be required by the CEC.

Although the relative importance of VOC and NOx emissions in ozone formation differs
from region to region, and from day to day, most air pollution control plans in California
require roughly equivalent controls (6n a ton per year basis) for these two pollutants. The
change in emissions of the sum of these pollutants, equally weighted, will be able to
provide a rough estimate of the impact of the MBPP project on ozone levels. The net
change in emissions of ozone precursors from the MBPP project will be compared with
emissions from all sources within San Luis County, and within the South Central Coast

Air Basin as a whole.

Alir quality impacts of fine particulate, or PM, have the potential to be either fegional or
localized in nature. On a regional basis, an analysis similar to that presented above for
ozone will be performed, looking at the three pollutants that can form PM,q in the
atmosphere, VOC, SO#, and NOx, as well as at directly emitted particulate matter.
SLOCAPCD regulations will require offsets to be provided for PM,o emissions from the
project at a ratio of 1.0 to 1.0. Additional mitigation may be required by the CEC.

As in the case of ozone precursors, emissions of PM,o precursors are expected to have

approximately equivalent ambient impacts in forming PM, per ton of emissions on a



regional basis. A table will be provided that compares the net change in emissions of
PM, precursors from the MBPP project with emissions from all sources within San Luis

Obispo County, and within the South Central Coast Air Basin as a whole.

Localized Impacts .
. Localized impacts from the MBPP project could result from emissions of carbon
monoxide, oxides of nitrogen, sulfur oxides, and directly emitted PM,q. A dispersion
modeling analysis of potential cumulative air quality impacts will be performed for all

four of these pollutants.

In evaluating the potential cumulative localized impacts of the MBPP project in
conjunction with the impacts of existing facilities and facilities not yet in operation but
that are reasonably foreseeable, a potential impact area in which cumulative localized
impacts could occur will first be identified. Based on the results of the air quality
modeling analyses described above, “Significant” air quality impacts, as that term is
defined in federal air quality modeling guidelines, will be determined. If the project’s
impacts do not exceed the significance levels, no cumulative impacts will be expected to
occur, and no further analysis will be required. Otherwise, in order to ensure that other
projects that might have sigriiﬁcant cumulative impacts in conjunction with the MBPP
project are identified, a search area with a radius of 20 km beyond the project’s impact
area will be used for the cumulative impacts analysis. For projects that have large
emissions changes, a search area with a radius of 50 km around the project site will be

used. -

Within these search areas, three categories of projects with combustion sources will be

used as criteria for identification:

J Proj ects that are existing and have been in operation since at least 1999.
o Projects for which air pollution permits to construct have been issued and that

~ began operation after'1999.




P

e Projects for which air pollution permits to construct have not been issued, but

that are reasonably foreseeable.

Projects that are existing and have been in operation since at least 1999 will be
reflected in the ambient air quality data that is being used to represent background
concentrations; consequently, no further analysis of the emissions from this category of |
facilities will be performed. The cumulative irnpacts analysis adds the modeled impacts
of selected facilities to the maximum measured background air quahty levels thus |

ensuring that these ex1st1n° projects are accounted for.

Projects for which air pollution bermits to construct have been issued but that were not |
operational‘by 1999 will be identified through a i'equest 6f permit records from
SLOCAPCD. The search Will be requested to be performed at two levels. For pérmits
that are considered “major modiﬂcatioﬁs" (i.e., emissions increases greafer than 40
tons/year of NOx or SO, 15 tons/year of PM,), a region within 50 km of the proposed
project site will be evaluated. For projects that had smaller emissions changes, but still
greater than 15 tons/year, a region within 20 km of the prbposed project site will be
evaluated. vProjects that satisfy either of these criteria and that had a permit to construct o
issued after January 1, 1998, will be included in the cumulative air quality impacts |
analysis. The January 1, 1998 date was selected based on the typical length of time a
permit to construct is valid and typical project construction times, to ensure that projects
that are not reflected in the 1999 ambient air quality data are included in the analyéis.
Projecfs for which the emissions change was smaller than 15 tons/year will be assumed to

be de minimis, and will not be included in the dispersion modeling analysis.

A list of projects within the area for which air pollution permits to construct have not yet
been issued, but that are reasonably foreseeable, will also be requested from the
SLOCAPCD staff.

Given the potentially wide geographic area over which the dispersion modeling analysis

is to be performed, the ISCST3 model will be used to evaluate cumulative localized air



quality impacts The detailed modeling procedures, ISCST3 options, and meteorological

data used in the cumulative 1mpacts dlspersron analysis will be the same as those used in

the ambient air quality 1mpacts analyses for the Project. The receptor grid will be spaced

at 180 meters and will cover the area in which the detailed modehng analysrs performed

for the PI'O_]eCt 1nd1cates the project will have impacts that exceed the PSD 51gmﬁcance

levels. ’

Cumulatwe Impacts Dlsperswn Modelmg

The dlspersxon modelmc analysis of cumulative localized air quahty impacts for the

proposed project w111 be evaluated in combination with other reasonably foreseeable

projects and a1r quahty levels attnbutable to existing emission sources, and the 1mpacts

will be compared to state or federal air quallty standards for significant 1mpact As

d1scussed above the highest second-highest modeled concentrations will be used to

demonstrate cornphance w1th standards based on short- term averaomo penods (24 hours

or less).

Supporting mformatron will be provided, 1nclud1n<r the following:

Latest available emissions 1nver1tory for San Lurs Obispo County and for the South
Central Coast Air Basin; |

List of proJects resulting frorn the sereening analysis of permit files by the
SLOCAPCD; | o

Map showmg locat1ons of sources mcluded in the cumulatwe air quality impacts
dispersion modelmo analysis; ' A
Stack parameters for sources included in the cumulative air quahty impacts dispersion
modeling analysis; and

Output files for the dispersion modeling analysis.




